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ABSTRACT

BACKGROUND

Partial-thickness skin graft is the cornerstone for scalp defect repair. Given the
potential side effects following harvesting from these sites, this study aimed to
compare the outcomes of graft harvesting from scalp and lower limb.

METHODS

This clinical trial was conducted among a sample number of 40 partial
thickness graft candidates (20 case and 20 control group) with scalp defect
presenting to Plastic Surgery Clinic at Besat Hospital, Hamadan, Iran during
2018-2019. Sampling was done by simple randomization using random digit
table. The donor site in case group and control group was scalp and lower
limb respectively.

RESULTS

Overall, 28 patients (70%) were male and 12 (30%) were female. Basal cell
carcinoma (BCC) and trauma were the most common etiology for the
defects. There was a statistically meaningful relationship between two groups
regarding the etiology of defect (P=0.02). The mean diameter of defect was
24.28+45.37 mm for all of the patients. The difference between diameters of
defect in both groups were statistically meaningful while no such difference
between graft diameters was seen. The graft “Take” was completely successful
in both groups according to evaluations. The level of postoperative pain was
lower in the case group compared to the control according to VAS scale and
the satisfaction was higher in them per Likert scale.

CONCLUSION

Scalp can safely be used as donor site for skin graft to be used for scalp defects
associated with better results and lower complication rates compared to
other donor sites.
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INTRODUCTION

Due to its anatomic location scalp is vulnerable to a variety of traumatic
events and diseases. Trauma, burn, skin tumors can cause ulcers and
defects which require skin grafts, flaps or a combination of two as a
method of repair!~.
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Scalp area is relatively large, on the other hand given
its heavy thickness and good blood supply, scalp
possesses strong regeneration (re-epithelialization)
capability rendering it a suitable option asa donor site
for skin graft*°. Good epidermal repair potential of
scalp, its immobile station and scar coverage by hair
growth (camouflage effect) are among the unique
features of scalp that make it an appealing donor for
skin grafts. Moreover, switching the another surgical
field is unnecessary when scalp is used as donor
for an adjacent defect which in turn decreases the
operation and anesthesia time and confines surgery
related complications to one anatomic location®.
Scar resulting from graft harvesting will be covered
by hair, even in case of alopecia the resultant scar
is almost identical to patient’s atrophic scalp which
seems more acceptable to patient.

Based on the aforementioned points outcome
evaluation of partial thickness skin graft from the
scalp for scalp defect was being evaluated in the
present study.

MATERIAL AND METHODS

Trial design

This study was a randomized, control clinical trial
with two groups. Patients were candidate for scalp
repair plastic surgery and were randomly distributed
between two groups of case and control (20 patients
in each group) by random digits table regardless of
age and gender.

Ethics Approval

This trial was approved by the Hamadan University
of Medical Sciences Ethics Committee (approval
no: 224.1397.rec.umsha.ir). Patients were provided
with explanation about each method [conventional
(harvesting from lower limb) and study (harvesting
from scalp)] and advantages and disadvantages of
both methods by physician and written informed
consent was acquired before entering the study.

Study setting

The study performed on 40 patients with scalp defect
at Besat Hospital, Hamadan University of Medical
Sciences, Hamadan, Iran during Jan 2018 and Dec
2019. (IRCT number20170114031928N2).

Eligibility Criteria
Inclusion criteria were any patient (regardless of
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age and gender) with scalp defect requiring skin
graft repair for primary defects or defects resulting
from flap transfer. Exclusion criteria were patient’s
refusal, any skin disease precluding graft harvesting
(eczema, folliculitis, tumoral or precancerous
lesions), scalp scar due to radiation, atrophy or burn.
Twenty patients treated with conventional method
were designated as control group.

Intervention

In cases with suitable wound bed and diameter of >
2cm repair was done directly with partial thickness
skin graft, in patients with skull bone exposed
however repair with flap from adjacent scalp was
needed which the resultant defect was repaired with
skin graft. In this study the skin graft was harvested
from adjacent scalp. Hair was shaved if needed
then the borders of an area of roughly equal size
to the defect was marked using methylene blue in
parietal, temporal or occipital region, the area then
was injected with normal saline to elevate the skin
and facilitate harvesting the graft, then the graft was
harvested using D80 or D42 automated dermatome
or a manual dermatome with an mean thickness
of 0.04 inch. The donor site was then covered with
a semi occlusive dressing comprising of a layer of
petroleum gauze and a layer of sterile gauze. The
recipient area was covered with tie over the dressing
method according to plastic surgery principles. The
head including the donor and recipient sites was
then covered with a tubular net bandage as a whole.
Almost 50% of scalp area can be used as donor site,
so a 50% scalp defect can be repaired using the intact
other half. After 24-h donor site dressing except
the last layer was removed, after 5 d recipient site
dressing was removed and the graft was evaluated.

Outcomes

Donor site was evaluated for pain (VAS scale), time
to release of petroleum gauze up to postop day 90,
time to complete re-epithelialization up to postop
day 90 and patient satisfaction with the cosmetic
results, scar disappearance in donor site, folliculitis,
scab formation and alopecia up to postop day 90
according to protocol. The pain was evaluated using
10 Visual Analog Scale (VAS) in which 0 represents
no pain and 10 represents maximum pain. Graft
take was evaluated at postop days 5,16,35,90 which
was graded as complete take or successful, partial
take and no take or failure. Patient satisfaction with
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graft harvesting from scalp was evaluated with the
Likert scale.

Data analysis

All gathered data was entered in SPPS version 21
(SPSS Statistics for Windows, ver. 21.0. Armonk, NY:
IBM Corp). Data normal distribution was evaluated
using Kolmogorov-Smirnov (KS) test first. Then
respective statistical tests were used according to
variable type (chi-squared for qualitative and t test
for quantitative variables). Non-parametric tests
were used in case of abnormal data distribution. A
P-value of <0.05 was deemed meaningful.

RESULTS

Forty patients participating in this study 28 (70%)
were male and 12 (30%) were female with age
ranging from 9 to 85. The mean age of all patients was
63.62+09.73 years. Medical record of all patients were
reviewed and hypertension and diabetes mellitus
were found as the most common comorbidities. The
demographic and clinical characteristics of patients
categorized as case and control group are displayed
in Table 1.

The anticoagulant agent used by the patients in
this study was Aspirin. Scalp defects are caused
by a variety of causes, cancer (77.5%) and trauma
(17.5%) were the most common etiologic causes in
this study. The defect etiology in case and control
group in this study is demonstrated in Table 2.
Chi-squared test showed that there is a meaningful
correlation between case and control group in
regard of etiologic mechanism of defect (P=0.02).
Clinical characteristics of scalp defect including
anatomic location, depth, defect size, graft size are
demonstrated in Table 3.

The only statistically meaningful difference in these
regard was mean defect size (P=0.004). The mean
of defect diameter in all patients was 45.37+24.28
mm with minimum diameter of 15 and maximum
diameter of 130 mm. The mean diameter of graft in
all patients was 71.12+32.1 mm with minimum of
30 and maximum of 170 mm. One of the patients in
case group had a 14 mm defect of nasal columella
due to BCC repaired with skin graft harvested
from scalp. Given the large diameter of defect and
exposure of skull in five patients of this study (two in
case group both due to cancer and three in control
group, two due to cancer and one due to trauma)

Table 1: Demographic and clinical characteristics of patients in case and control group

Variable Case group Control group Total
Mean age 57.85%8.12 69.40+11.35 63.62+9.73
Male 13(65%) 15(75%) 28(70%)
Gender
Female 7(35%) 5(25%) 12(30%)
Diabetes mellitus History 3 3 5
Hypertension history 7 5 12
Systemic infection 0 0 0
Vasculitis 0 0 0
Hepatic derangement 0 0 0
Neuropathy 1 0 1
Corticosteroid use 1 0 1
Anticoagulant use 2 3 3

[ DOI: 10.52547/wjps.10.2.25 ]

Table 2: Etiologic mechanism of scalp defect

Btiology Case group Control group Total Povalue*
N(%) N(%)
Trauma 6 (30) 1(5) 7(17.5)
Tumor  SCC 2(10) 3(15) 5(12.5)
BCC 10(50) 16(80) 26(65)
Electrocution 1(5) 0 1(2.5) 0.02
Pressure ulcer 1(5) 0 1(2.5)

* Chi-squared test used to comparison
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Table 3: Clinical characteristic of scalp defect in case and control group

Defect and graft characteristics Case Control P-value
Frontal 4 5
. Temporal 7 7
Anatomic
. Parietal 5 7 0.726
location .
Occipital 3 1
Other 1 0
Subcutaneous 5 4
Depth of
Galea 11 13 0.162
defect X
Periostea 4 3
Mean defect size (mm) 56.30+27.39 34.45+14.43 0.004
Mean graft size (mm) 80.25+36.21 62.00+£24.83 0.072

a combination of flap and graft was used to repair
the defect. Harvesting was accomplished from
scalp in case group and from lower limb in control
group uneventfully. The mean time to release for the
petroleum gauze from donor site was 27 d (21 to
23 d) in scalp and 34.2 d (33 to 43 d) in lower limb
(P=0.00). The donor site was completely healed and
epithelialized by the post-op day 90 in both case and
control group (Figures 1, 2). In seven patients (35%)
of case group crust formation was evident and in
one patient (5%) folliculitis or purulent discharge

was evident in donor site on day 14 after surgery
managed by oral antibiotic and local irrigation.
There was no crust formation or folliculitis evident
in control group. There was a statistically meaningful
difference in postoperative pain level between two
groups as was graded using VAS (P=0.04). Pain
level was evaluated in both group on postop d 1, 2,
3, 4, 5, 14, 35 and 90. The trend of this variable is
demonstrated in Figure 3.

Patient satisfaction was evaluated using Likert scale
(1 to 5) in which 1 represent dissatisfaction and 5

Fig. 1: Patient in the case group (scalp donor site) who has undergone a partial thickness skin graft from the adjacent area. Photos
were taken during surgery and after treatment
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Fig. 2: Patient in control group (lower limb donor site)
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Fig. 3: Postoperative pain in case and conrol group

represent absolute satisfaction. All patients in case
group were absolutely satisfied with the donor site
scare, of patients in control group 16 were dissatisfied
(Likert 1) and four were relatively satisfied, no
patient in control group was absolutely satisfied with
donor site scar, all these patients were complaining
of itching, discoloration and pain and seeking a
solution to overcome these complications. Statistical
analysis showed a meaningful difference between

patient’s satisfaction in two groups (P=0.00).
DISCUSSION

Repair of skin defects associated with tissue loss
which are too large to be repaired by primary
suturing, is done using skin grafts or flaps. The same
rule applies to scalp defects, moreover scalp has some
unique features”®. Thickness of skin and presence of
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hair follicles in the scalp make it a good donor for
partial thickness skin graft. If skull is not exposed
the treatment option is skin graft, but in case of skull
exposure flap is the answer for this need®!. Primary
repair is dependent on defect diameter, usually
scalp defects of smaller than two centimeters are
amenable to primary repair but larger defects need
skin graft transplant. Skin grafts with partial or full
thickness are harvested from lower limb, thigh and
neck'?. Given to its visibility neck is seldom used as
a donor for skin graft particularly in children and
young adults. The resultant linear scar following a
full thickness graft harvest and a superficial scar
as discoloration following partial thickness graft
harvesting is what patients are always concerned
about”.

Lower limb is another option the plastic surgeon
has in his/her armamentarium but it has its own
flaws. Severe pain, discoloration, hypertrophic
scar, itching, deformity, pain induced diminished
mobility and secondary deep vein thrombosis
(DVT) are among the complications of harvesting
from lower limb'*'®. Donor site discoloration is of
great concern, furthermore graft harvested from
this donor usually undergoes discoloration and
hyperpigmentation in the scalp which is even more
concerning in patients with alopecia’’.

Harvesting skin graft from adjacent scalp for scalp
defects will solve most of these problems due to
quality and color similarity. Hypertrophic scar
formation on the scalp is not common, deformity
and itching do not occur and mobility is not
impaired but harvesting from scalp'®. Postoperative
pain is also less compared to lower limb donor
which will in turn translates in to lower DVT rates.
The resultant defect or bald area what make patients
skeptical and concerned about harvesting from
scalp. Presence of numerous skin appendages and
rich blood supply give the scalp the ability of rapid
re-epithelialization in superficial layers and collagen
and elastin synthesis in deeper layers making donor
site repair uneventful and suitable. Presence of hair
follicles and hair growth however make scalp prone
to crust formation and bacterial contamination'**.

We had no harvest induced alopecia in our study as
it was predictable. Given the fact that hair follicles
are situated in deep layer of scalp not damaged
during harvesting partial thickness graft. Crust
formation is due to accumulation of exudative
fluid and blood clots on top of the donor site?.

Eskandarlou et al Rl

Crust formation occurred in seven patients in case
group resolved 35 days after release of the last layer
of dressing. The mean time to release of dressing
last layer from donor site was lower in case group
which was statistically meaningful. This is brought
about by rapid re-epithelialization in the scalp.
Crust presence in association with the last dressing
layer will cause dryness, pain and range of motion
limitation, this was particularly prominent in lower
limb in control group. The release of the last layer
of dressing would diminish all these complications
as was the case in case group in this study. Long
term severe pain in lower limb donor site following
partial thickness skin graft harvesting is essential in
patients. The resultant defect from partial thickness
graft harvesting acts like a second degree burn
which is extremely painful aggravated by adhesive
dressing compounded by dried secretion. This may
secondarily lead to prolonged limping and limitation
in daily activities”**. Almost every patient complains
about donor site complications in the follow up
sessions while they are relatively content with the
recipient site, almost all of these complications were
resolve in our study by harvesting from scalp. We
had no complaint about itching or discoloration in
donor site after 90 d postoperatively, we also did
not have any hypertrophic scar in case group, while
most patients in control group were complaining of
these complications requiring further measures.
Absolute satisfaction was documented in all patients
in case group from donor site while no patient in
control group expressed absolute satisfaction, four
patients were relatively satisfied and 16 patients
were dissatisfied. Lower pain level, absence of daily
activity impairment and acceptable scar color were
the reasons for satisfaction in patients in case group.
We had one patient with folliculitis due to bacterial
contamination in donor site resolved by local
irrigation and oral antibiotic therapy.

CONCLUSION

The large area, heavy thickness, rich blood supply
and numerous skin appendages are the factors tuning
the scalp in to a good candidate site for harvesting
partial thickness skin graft. The advantages of
using scalp as donor are rapid re-epithelialization,
no interference with daily activity, less pain, more
acceptable scar color and coverage of donor site
with hair growth making scalp a suitable option for
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partial thickness graft for the defects in head and
neck.

ACKNOWLEDGEMENTS

The author would like to thank the medical staft of
the Besat Hossein General Hospital in Hamadan
for their help and Mina Rostami for her valuable
comments on the project implementation process
and Dr. Mohammad Moslemi from the same
hospital for his help in reviewing and editing of the
manuscript.

CONEFLICT OF INTEREST

The other authors declared no potential conflicts of
interest with respect to the research, authorship, and
publication of this article.

REFERENCES

1. Yu WY, Salmon P, Thuener J, Bordeaux JS. Mohs
Surgery for Advanced Tumors of the Scalp. Dermatol
Surg 2019;45: S110-S117.

2. Ellis M, Hwang L, Ford NK, Slavin K. The Role of
the Visor Flap in Scalp Reconstruction: A Case
Series of 21 Patients. Oper Neurosurg (Hagerstown)
2018;15:651-655.

3. Kim J. Treatment of Scalp Scars. Facial Plast Surg Clin
North Am 2017;25:83-88.

4. Desai SC, Sand JP, Sharon JD, Branham G,
Nussenbaum B. Scalp reconstruction: an algorithmic
approach and systematic review. JAMA Facial Plast
Surg 2015;17:56-66.

5. Hafner J, Lauchli S, Bruckert S, Nobbe S, Moehrle
M, Loser C. Split skin graft “from scalp to scalp” for
repairing large surgical defects. | Dtsch Dermatol Ges
2015;13:937-40.

6. Wollina U, Schonlebe J, Bujok V, Lotti T, Tchernev
G, Temelkova I, Vojvodic A. Dermal Pleomorphic
Sarcoma of the Scalp - Report of Two Cases. Open
Access Maced ] Med Sci 2019;7:2982-2984.

7. Mujahid AM, Khalid FA, Ali N, Sajjad Y, Khan H,
Tarar MN. Vacuum-assisted Closure in Integration
of Skin Graft Over Scalp Wounds: A Randomised
Control Trial. J Coll Physicians Surg Pak 2020;30:163-
167.

8. Scupham L, Ingle A. Split thickness skin graft in active
psoriasis in patient with clear cell variant squamous
cell carcinoma. BMJ Case Rep 2019;12. pii: €231295.

9. Nilforoushzadeh MA, Lotfi E, Heidari-Kharaji M.
Autologous adipose transplantation an effective
method to treat alopecia after trauma: a case report.

Clin Cosmet Investig Dermatol 2019;12:647-651.

10. Hilton CMH, Ho6lmich LR. Full- or Split-Thickness
Skin Grafting in Scalp Surgery? Retrospective Case
Series. World ] Plast Surg 2019;8:331-337.

11. Croley JAA, Hirshburg JM, Wagner RF Jr. Clinical
Pearl: advantages of the scalp as a split-thickness skin
graft donor site. Cutis 2019;103:369-370.

12. Maruyama S. Harvesting Split-thickness Skin from
the Scalp Using a Scalpel. Plast Reconstr Surg Glob
Open 2019;7: €2206.

13. Alam M, Cooley ], Plotczyk M, Martinez-Martin
MS, Izeta A, Paus R, Jimenez E Distinct Patterns
of Hair Graft Survival After Transplantation Into 2
Nonhealing Ulcers: Is Location Everything? Dermatol
Surg 2019;45:557-565.

14. Anas Aljasir, Thomas Pierson, Gerd Hoffmann,
Henrik Menke. Management of donor site infections
in split-thickness skin graft with water-filtered
infrared-A (wIRA). GMS Interdiscip Plast Reconstr
Surg DGPW 2018;7: Doc03.

15. CI Otene, PB Olaitan, IS Ogbonnaya, RE Nnabuko.
Donor Site Morbidity Following Harvest Of Split-
Thickness Skin Grafts In South Eastern Nigeria. ]
West Afr Coll Surg 2011;1: 86-96.

16. Ruka Shimizu and Kazuo Kishi. Skin Graft. Plast Surg
Int 2012; 2012: 563493.

17. Yoshitaka Kubota, Nobuyuki Mitsukawa, Kumiko
Chuma, Shinsuke Akita, Yoshitaro Sasahara, Naoaki
Rikihisa, Kaneshige Satoh. Hyperpigmentation after
surgery for a deep dermal burn of the dorsum of
the hand: partial-thickness debridement followed by
medium split-thickness skin grafting vs full-thickness
debridement followed by thick split-thickness skin
grafting. Burns Trauma 2016;4:9.

18. Saad M. Alrobaiea, Jie Ding, Zengshuan Ma, Edward E.
Tredget. A Novel Nude Mouse Model of Hypertrophic
Scarring Using Scratched Full Thickness Human Skin
Grafts. Adv Wound Care (New Rochelle) 2016;5:299—
313.

19. A.Enshaei, N. Masoudi. Survey of Early Complications
of Primary Skin Graft and Secondary Skin Graft
(Delayed) Surgery after Resection of Burnwaste
in Hospitalized Burn Patients. Glob ] Health Sci
2014;6:98-102.

20. Oganesyan, Gagik, Jarell, Abel D, Srivastava, Monika,
Jiang, Shang I. Brian. Efficacy and Complication
Rates of Full-Thickness Skin Graft Repair of Lower
Extremity Wounds After Mohs Micrographic Surgery.
Dermatologic Surgery 2013;39:1334-39.

21. Yolanda Zayakova, Anton Stanev, Hristo Mihailov,
Nicolai Pashaliev. Application of Local Axial Flaps to
Scalp Reconstruction. Arch Plast Surg 2013;40:564-
569.

22.Julien Quilichini, Marc-David Benjoar, Mikael

WWW.Wjps.ir


https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu WY%5BAuthor%5D&cauthor=true&cauthor_uid=31764296
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salmon P%5BAuthor%5D&cauthor=true&cauthor_uid=31764296
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thuener J%5BAuthor%5D&cauthor=true&cauthor_uid=31764296
https://www.ncbi.nlm.nih.gov/pubmed/31764296
https://www.ncbi.nlm.nih.gov/pubmed/31764296
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ellis M%5BAuthor%5D&cauthor=true&cauthor_uid=29554345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hwang L%5BAuthor%5D&cauthor=true&cauthor_uid=29554345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ford NK%5BAuthor%5D&cauthor=true&cauthor_uid=29554345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slavin K%5BAuthor%5D&cauthor=true&cauthor_uid=29554345
https://www.ncbi.nlm.nih.gov/pubmed/29554345
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim J%5BAuthor%5D&cauthor=true&cauthor_uid=27888896
https://www.ncbi.nlm.nih.gov/pubmed/27888896
https://www.ncbi.nlm.nih.gov/pubmed/27888896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Desai SC%5BAuthor%5D&cauthor=true&cauthor_uid=25375669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sand JP%5BAuthor%5D&cauthor=true&cauthor_uid=25375669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Branham G%5BAuthor%5D&cauthor=true&cauthor_uid=25375669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nussenbaum B%5BAuthor%5D&cauthor=true&cauthor_uid=25375669
https://www.ncbi.nlm.nih.gov/pubmed/25375669
https://www.ncbi.nlm.nih.gov/pubmed/25375669
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hafner J%5BAuthor%5D&cauthor=true&cauthor_uid=26284940
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%A4uchli S%5BAuthor%5D&cauthor=true&cauthor_uid=26284940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruckert S%5BAuthor%5D&cauthor=true&cauthor_uid=26284940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nobbe S%5BAuthor%5D&cauthor=true&cauthor_uid=26284940
https://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B6ser C%5BAuthor%5D&cauthor=true&cauthor_uid=26284940
https://www.ncbi.nlm.nih.gov/pubmed/26284940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wollina U%5BAuthor%5D&cauthor=true&cauthor_uid=31850104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sch%C3%B6nlebe J%5BAuthor%5D&cauthor=true&cauthor_uid=31850104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bujok V%5BAuthor%5D&cauthor=true&cauthor_uid=31850104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lotti T%5BAuthor%5D&cauthor=true&cauthor_uid=31850104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tchernev G%5BAuthor%5D&cauthor=true&cauthor_uid=31850104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tchernev G%5BAuthor%5D&cauthor=true&cauthor_uid=31850104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Temelkova I%5BAuthor%5D&cauthor=true&cauthor_uid=31850104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vojvodic A%5BAuthor%5D&cauthor=true&cauthor_uid=31850104
https://www.ncbi.nlm.nih.gov/pubmed/31850104
https://www.ncbi.nlm.nih.gov/pubmed/31850104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mujahid AM%5BAuthor%5D&cauthor=true&cauthor_uid=32036824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khalid FA%5BAuthor%5D&cauthor=true&cauthor_uid=32036824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ali N%5BAuthor%5D&cauthor=true&cauthor_uid=32036824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sajjad Y%5BAuthor%5D&cauthor=true&cauthor_uid=32036824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan H%5BAuthor%5D&cauthor=true&cauthor_uid=32036824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarar MN%5BAuthor%5D&cauthor=true&cauthor_uid=32036824
https://www.ncbi.nlm.nih.gov/pubmed/32036824
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scupham L%5BAuthor%5D&cauthor=true&cauthor_uid=31527220
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ingle A%5BAuthor%5D&cauthor=true&cauthor_uid=31527220
https://www.ncbi.nlm.nih.gov/pubmed/31527220
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nilforoushzadeh MA%5BAuthor%5D&cauthor=true&cauthor_uid=31564946
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lotfi E%5BAuthor%5D&cauthor=true&cauthor_uid=31564946
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heidari-Kharaji M%5BAuthor%5D&cauthor=true&cauthor_uid=31564946
https://www.ncbi.nlm.nih.gov/pubmed/31564946
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hilton CMH%5BAuthor%5D&cauthor=true&cauthor_uid=31620335
https://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%B6lmich LR%5BAuthor%5D&cauthor=true&cauthor_uid=31620335
https://www.ncbi.nlm.nih.gov/pubmed/31620335
https://www.ncbi.nlm.nih.gov/pubmed/?term=Croley JAA%5BAuthor%5D&cauthor=true&cauthor_uid=31348452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hirshburg JM%5BAuthor%5D&cauthor=true&cauthor_uid=31348452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wagner RF Jr%5BAuthor%5D&cauthor=true&cauthor_uid=31348452
https://www.ncbi.nlm.nih.gov/pubmed/31348452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maruyama S%5BAuthor%5D&cauthor=true&cauthor_uid=31333939
https://www.ncbi.nlm.nih.gov/pubmed/31333939
https://www.ncbi.nlm.nih.gov/pubmed/31333939
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alam M%5BAuthor%5D&cauthor=true&cauthor_uid=30608290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cooley J%5BAuthor%5D&cauthor=true&cauthor_uid=30608290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Plotczyk M%5BAuthor%5D&cauthor=true&cauthor_uid=30608290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Mart%C3%ADn MS%5BAuthor%5D&cauthor=true&cauthor_uid=30608290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mart%C3%ADnez-Mart%C3%ADn MS%5BAuthor%5D&cauthor=true&cauthor_uid=30608290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Izeta A%5BAuthor%5D&cauthor=true&cauthor_uid=30608290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paus R%5BAuthor%5D&cauthor=true&cauthor_uid=30608290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jimenez F%5BAuthor%5D&cauthor=true&cauthor_uid=30608290
https://www.ncbi.nlm.nih.gov/pubmed/30608290
https://www.ncbi.nlm.nih.gov/pubmed/30608290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aljasir A%5BAuthor%5D&cauthor=true&cauthor_uid=29977732
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pierson T%5BAuthor%5D&cauthor=true&cauthor_uid=29977732
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoffmann G%5BAuthor%5D&cauthor=true&cauthor_uid=29977732
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menke H%5BAuthor%5D&cauthor=true&cauthor_uid=29977732
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6007794/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6007794/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Otene C%5BAuthor%5D&cauthor=true&cauthor_uid=27182501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ogbonnaya I%5BAuthor%5D&cauthor=true&cauthor_uid=27182501
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nnabuko R%5BAuthor%5D&cauthor=true&cauthor_uid=27182501
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4614977/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4614977/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shimizu R%5BAuthor%5D&cauthor=true&cauthor_uid=22570780
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kishi K%5BAuthor%5D&cauthor=true&cauthor_uid=22570780
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3335647/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3335647/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kubota Y%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mitsukawa N%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chuma K%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chuma K%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akita S%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sasahara Y%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rikihisa N%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rikihisa N%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Satoh K%5BAuthor%5D&cauthor=true&cauthor_uid=27574679
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4964008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4900225/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4900225/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4900225/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Enshaei A%5BAuthor%5D&cauthor=true&cauthor_uid=25363185
https://www.ncbi.nlm.nih.gov/pubmed/?term=Masoudi N%5BAuthor%5D&cauthor=true&cauthor_uid=25363185
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4796482/
https://journals.lww.com/dermatologicsurgery/toc/2013/09000
http://jamanetwork.com/searchresults?author=Julien+Quilichini&q=Julien+Quilichini
http://jamanetwork.com/searchresults?author=Marc-David+Benjoar&q=Marc-David+Benjoar
http://jamanetwork.com/searchresults?author=Mikael+Hivelin&q=Mikael+Hivelin
http://dx.doi.org/10.52547/wjps.10.2.25
http://wjps.ir/article-1-792-en.html

[ Downloaded from wjps.ir on 2025-07-15]

[ DOI: 10.52547/wjps.10.2.25 ]

Hivelin, M. Split-Thickness Skin Graft Harvested
From the Scalp for the Coverage of Extensive Temple
or Forehead Defects in Elderly Patients. Arch Facial
Plast Surg 2012;14:137-139.

23. Martin I. Newman, Matthew M. Hanasono, Joseph J.
Disa, Peter G. Cordeiro, and Babak ]. Mehrara. Scalp

Eskandarlou et al [JEE2A

Reconstruction: A 15-Year Experience. Annals of
Plastic Surgery 2004;52:501-506..

24. Gurdayal Singh Kalra, Pradeep Goil, and Pranay S
Chakotiya. Microsurgical reconstruction of major
scalp defects following scalp avulsion. Indian J Plast
Surg 2013;46:486-492. s

WWW.Wjps.ir


http://jamanetwork.com/searchresults?author=Mikael+Hivelin&q=Mikael+Hivelin
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalra GS%5BAuthor%5D&cauthor=true&cauthor_uid=24459336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goil P%5BAuthor%5D&cauthor=true&cauthor_uid=24459336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chakotiya PS%5BAuthor%5D&cauthor=true&cauthor_uid=24459336
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chakotiya PS%5BAuthor%5D&cauthor=true&cauthor_uid=24459336
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3897091/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3897091/
http://dx.doi.org/10.52547/wjps.10.2.25
http://wjps.ir/article-1-792-en.html
http://www.tcpdf.org

