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Abstract
Introduction
6FDOSGHIHFWVDUHGL൶FXOWWRPDQDJHGXHWRWKHLULQHODVWLFQDWXUHWKXV
SRVVHVV VLJQL¿FDQW VXUJLFDO DQG DHVWKHWLF FRQFHUQV 7KH REMHFWLYH RI
the study was to analyse various scalp defects in terms of their clinical
SUHVHQWDWLRQPDQDJHPHQWDQGRXWFRPHLQWKHFRQWH[WRI1HSDO
Methods
This was a retrospective review conducted by analysing clinical records
of all the scalp reconstructions performed at Tribhuvan University
7HDFKLQJ+RVSLWDO 787+ IURP0D\WR0DUFK
Results
$PRQJ WKH  SDWLHQWV RSHUDWHG WKHUH ZHUH  IHPDOHV DQG  PDOHV
Most patients were in the age group of 0-10 years and 31-40 years with
PHDQDJHRI\HDUV0RVWFRPPRQFDXVHIRUGHIHFWZDVWUDXPD 
FDVHV  IROORZHG E\ SRVW RQFRORJLF UHVHFWLRQ   EXUQ   UDZ DUHD
SRVWFUDQLRWRP\  DQGEHQLJQVFDOSOHVLRQVLQFDVHV6NLQJUDIWLQJ
ZDV WKH PRVW FRPPRQ SURFHGXUH SHUIRUPHG  FDVHV  IROORZHG E\
WUDQVSRVLWLRQÀDS  SULPDU\FORVXUH  URWDWLRQÀDS  DQGIUHH
ÀDSLQFDVHV)RXUSDWLHQWVKDGWLVVXHH[SDQGHUSODFHGRYHUWKHVFDOS
)RXUSDWLHQWVKDGGHYHORSHGJUDIWORVVWZRKDGLQIHFWLRQSRVWRSHUDWLYHO\
UHTXLULQJ LQWHUYHQWLRQ ¿YH KDG ZRXQG GHKLVFHQFH DQG WKHUH ZDV RQH
IUHHÀDSIDLOXUH7KHUHZHUHWZRPRUWDOLWLHVERWKGXHWRSQHXPRQLDSRVW
operatively.
Conclusion
Defect size, location, presence or absence of pericranium and quality
RIVXUURXQGLQJVFDOSWLVVXHDOOLQÀXHQFHWKHVHOHFWLRQRIUHFRQVWUXFWLYH
technique.
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,QWURGXFWLRQ

VFDOSGHIHFWUHTXLULQJUHFRQVWUXFWLRQZHUHEXUQV WKHUPDO
6FDOS LV D GL൶FXOW VLWH WR UHSDLU DV LW SRVVHVVHV D XQLTXH HOHFWULF  URDG WUD൶F DFFLGHQWV PDOLJQDQFLHV DQLPDO
anatomical and aesthetic feature. Most of the scalp skin attack, machinery injuries, domestic accidents and various
is relatively inelastic, has a convex surface and repair benign scalp lesions.
RI HYHQ VPDOO GHIHFW LV UHODWLYHO\ GL൶FXOW1 A thorough
understanding of scalp anatomy is paramount in deciding Patients presenting with burns were initially resuscitated and
GL൵HUHQWUHFRQVWUXFWLYHRSWLRQV7KHVFDOSLVFRPSRVHGRI taken for surgery, once stabilized. Patients presenting with
¿YHOD\HUVDQGFDQEHUHPHPEHUHGYLDPQHPRQLF#6&$/3 WUDXPDZHUHHYDOXDWHGDW(PHUJHQF\5RRP (5 IRURWKHU
Skin, subcutaneous Connective tissue, galea Aponeurotica, associated injuries and those with other associated injuries
/RRVHDUHRODUWLVVXHDQG3HULFUDQLXP7KH¿UVWWKUHHOD\HUV were treated by respective departments and were transferred
are bound together forming a simple unit that slides along to department of plastic surgery for scalp reconstruction.
the loose areolar tissue over the pericranium. Scalp has a Some of the cases requiring multidisciplinary intervention
rich vascular supply, is able to withstand a great amount of were managed under the same operative window.
WHQVLRQDQGGXHWRSUHVHQFHRIKDLULVDEOHWRFDPRXÀDJH
resulting scar and asymmetries.2 Presence of robust choke
YHVVHO V\VWHP DOORZV UHODWLYHO\ ORQJ ORFDO ÀDS WR VXUYLYH 5HVXOWV
without distal tip necrosis.3
$WRWDORISDWLHQWVZHUHRSHUDWHGDPRQJWKHPZHUH
IHPDOHVDQGZHUHPDOHV Figure 1 0RVWRIWKHSDWLHQWV
Reconstruction of the Scalp can be simple or complex. Over were in the age group of 0-10 and 31-40 years, with mean
the past few decades, an improved understanding of surgical DJHRI\HDUV Figure 2 7KHVL]HRIWKHGHIHFWUDQJHG
anatomy, increased experience with tissue expansion and from 1cm2 with exposed implant to the involvement of
development of microsurgical technique have contributed entire scalp.
greatly to the ability of surgeons to repair these defects.3
Multiple reconstructive options are available as per
reconstructive ladder, starting from healing by secondary
LQWHQWLRQ SULPDU\ ZRXQG UHSDLU VNLQ JUDIWV ORFDO ÀDSV
ZLWKRUZLWKRXWWLVVXHH[SDQVLRQUHJLRQDOÀDSVDQGPLFUR
YDVFXODUIUHHÀDSV5HFRQVWUXFWLRQLVGLFWDWHGSULPDULO\E\
the etiology, size, depth and location of the defect and is
accomplished by simplest means possible following the
reconstructive ladder. While considering the reconstructive
options the plan must be tailored to the individual patient’s
needs and due attention must be given to the aesthetic
features, like preservation of hairline, orientation of hair
follicles and avoidance of alopecia.1 Scalp defects may
result from trauma, burn, infection, oncologic resection,
radiation and congenital abnormalities. The objective of Figure 1. Sex distribution
the study was to analyse various scalp defects in terms of
their clinical presentation, management and outcomes in
1HSDOHVHFRQWH[W

0HWKRGV
This was a retrospective review conducted by analysing the
clinical records of all the scalp reconstructions performed
DW7ULEKXYDQ 8QLYHUVLW\7HDFKLQJ +RVSLWDO 787+  IURP
May 2018 to March 2021. Relevant data pertaining to
the study were examined like patient demographics, past
medical and surgical history, nature of the primary scalp
or intracranial disease, size-location-nature of scalp
defect, method of reconstruction, intra and post-operative
FRPSOLFDWLRQV DQG GXUDWLRQ RI KRVSLWDO VWD\ 7KH ¿QDO
choice of reconstructive method was determined based on
wound related parameters like size, location and depth of
the defect.

Figure 2. Age distribution

The most common cause of defect was trauma with
27 cases, followed by malignancy requiring oncologic
UHVHFWLRQ LQ  FDVHV Table 1  2I WKH WUDXPD FDVHV 
ZHUH URDG WUD൶F DFFLGHQWV WKUHH ZHUH IDOO IURP KHLJKW
seven had their hair caught in machine leading to avulsion
LQMXU\ DQG WKHUH ZHUH ¿YH FDVHV RI DQLPDO DWWDFN ZLWK
IRXU FDVHV RI EHDU PDXO DQG RQH FDVH RI GRJ ELWH Table
'XULQJ WKH VWXG\ SHULRG D WRWDO RI  FDVHV RI VFDOS 2). There were seven cases requiring reconstruction post
reconstruction were undertaken under the department of craniotomy. There were 11 cases requiring reconstruction
Plastic Surgery and Burns, TUTH. The etiologies for the
Journal of Society of Surgeons of Nepal
J Soc Surg Nep. 2021;24(2)

47

www.jssn.org.np

Rajbhandari B, et al.

Table 1. Primary
reconstruction

condition

of

the

scalp

Primary condition of scalp

No. of cases

Trauma

27

Malignancy

15

Burn

11

Raw area post craniotomy

7

Cutis vertices gyrata

2

1HYXVVHEDFHRXV

2

Table 3. Distribution of site of reconstruction

requiring

Site of Injury
)URQWDO)URQWRSDULHWDOUHJLRQ

27%

Temporal / Temporoparietal region

25%

Occipital region

21%

Parietal region

13%

Vertex

10%

Complete scalp

3%

SRVW FUDQLRWRP\ ZKR KDG XQGHUJRQH WUDQVSRVLWLRQ ÀDS
STSG. Patient developed ventilator associated pneumonia
during post-operative period and the second was the case
1HYXVYHUUXFRXV
1
RI ODWLVVLPXV GRUVL IUHH ÀDS SRVW ZLGH ORFDO H[FLVLRQ IRU
Coup de sabre
1
SCC of scalp and the cause of mortality here was also
post burn. The most common site of involvement was pneumonia. The shortest hospital stay was of two days
IURQWDOIURQWRSDULHWDOUHJLRQ  IROORZHGE\WHPSRUDO following excision of dermoid cyst and primary closure
WHPSRURSDULHWDO UHJLRQ   RFFLSLWDO UHJLRQ   and the longest hospital stay was of 71 days following
SDULHWDOUHJLRQ  YHUWH[  DQGWKHOHDVWLQYROYHG ODWLVVLPXV GRUVL IUHH ÀDS IRU EHDU PDXO  GXH WR PXOWLSOH
ZDVWKHHQWLUHVFDOSDFFRXQWLQJWRRIWRWDOFDVHV Table UHFRQVWUXFWLRQV 
3 
Scalp hemangioma

2

Dermoid cyst

1

Skin grafting was the most common procedure performed
LQDWRWDORIFDVHVIROORZHGE\WUDQVSRVLWLRQÀDSLQ
FDVHVSULPDU\FORVXUHLQFDVHVURWDWLRQÀDSLQFDVHV
DQG IUHH ÀDS LQ  RI WKH FDVHV )RXU SDWLHQWV KDG WLVVXH
H[SDQGHUSODFHGRYHUWKHVFDOS Table 4). Among the free
ÀDSVWKHUHZDVRQHFDVHRIDQWHURODWHUDOWKLJKÀDSRQHFDVH
RIFKLPHULFODWLVVLPXVGRUVLDQGVHUUDWXVDQWHULRUÀDSRQH
FDVHRIUDGLDODUWHU\IDVFLRFXWDQHRXVÀDSDQGRQHFDVHRI
ODWLVVLPXVGRUVLÀDS

7DEOH  'LVWULEXWLRQ RI GL൵HUHQW PHWKRGV HPSOR\HG IRU
reconstruction
Method of reconstruction

No. of cases

Primary closure

13

Skin grafting

16

7UDQVSRVLWLRQÀDS

15

5RWDWLRQÀDS



Tissue expander

4

7HPSRUDOLVPXVFOHÀDS

1

)ODS UHHOHYDWLRQ DQG UHSRVLWLRQLQJ 1
&UDQHSULQFLSOH

7DEOH'L൵HUHQWFDXVHVRIWUDXPDSUHVHQWLQJWRRXULQVWLWXWH
Trauma

No. of cases

)UHHÀDS

4

5RDGWUD൶FDFFLGHQWV

12

Secondary suturing

1

Hair caught in machine

7

Animal attack

5

)DOOIURPKHLJKW

3

Table 5. Complication of scalp reconstruction

Two patients had intraoperative complications. One had
moderate to severe blood loss requiring intraoperative
blood transfusion and the other had hypotension requiring
halting of the procedure. There were four cases of graft
ORVV UHTXLULQJ UHJUDIW ¿YH FDVHV RI ZRXQG GHKLVFHQFH
ÀDS WLS QHFURVLV RI ORFDO ÀDS UHTXLULQJ GHEULGHPHQW DQG
VHFRQGDU\ FORVXUH RU DGGLWLRQDO ORFDO ÀDS WR FORVH WKH
defect. Two patients developed wound infection after local
ÀDSUHTXLULQJLQWHUYHQWLRQ7KHUHZDVRQHIUHHÀDSORVVD
FDVHRIUDGLDODUWHU\IDVFLRFXWDQHRXVÀDSGRQHDIWHUZLGH
ORFDOH[FLVLRQRI0DUMROLQXOFHU Table 5 
All those cases, who underwent split thickness skin grafting
676*  KDG DORSHFLD RYHU WKH JUDIWHG VLWH ,Q FDVHV RI
Marjolin ulcer, majority had burn during their infancy with
mean duration between burn and development of lesion
being 37 years. During the study duration, there were two
PRUWDOLWLHV )LUVW ZDV WKH FDVH RI UDZ DUHD RYHU WKH VFDOS
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Complications

No. of cases

Graft loss

4

Infection

2

Wound dehiscence

5

)UHHÀDSORVV

1

Intraoperative Hypotension

1

Intraoperative blood loss

1

'LVFXVVLRQ
A sound understanding of the anatomy of the scalp is
paramount for planning scalp reconstruction. One feature
of scalp is the limited elasticity as compared to other
tissues, primarily due to underlying galea and pericranium.
This basically limits options for primary closure except
in relatively small defects. Extensive undermining and
FUHDWLRQRIODUJHURWDWLRQÀDSVDUHRIWHQUHTXLUHGHYHQIRU
www.jssn.org.np
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VL]H FPํ with fewer complication rate.6 The designs
RI ORFDO ÀDSV VKRXOG LQFRUSRUDWH DW OHDVW RQH PDMRU VFDOS
vessels. The axial component of blood supply ranges from
2-7 cm from the vessel origin and beyond which the supply
There are multiple methods employed for surgical treatment is of random pattern.77KXVWKHGHVLJQVRIÀDSVVKRXOGEH
of scalp defects and it is useful to approach the defect using limited to defects near the axial vessels to increase the
the basic concept of reconstructive ladder from simple skin ÀDSUHOLDELOLW\,QRXUVWXG\WKHUHZHUHDWRWDORIORFDO
FORVXUHWRVNLQJUDIWORFDOÀDSUHJLRQDOÀDSDQGXOWLPDWHO\ ÀDSV ZLWK QLQH URWDWLRQ ÀDSV  WUDQVSRVLWLRQ ÀDSV DQG
WR IUHH ÀDS )XUWKHU SDWLHQW PD\ SUHVHQW ZLWK &6) OHDN RQH WHPSRUDOLV PXVFOH ÀDS:H KDG RQH FDVH RI FRXS GH
exposure of the allograft material or non-vascularized bone sabre involving forehead and frontal region, which was
grafts or hardware, making the process of wound closure H[FLVHGDQGPDQDJHGYLD=SODVW\7KHÀDSVZHUHGHVLJQHG
even more demanding and tedious.4 The arteries of the large enough to cover the defect. The secondary defect
scalp originate from periphery and ascends toward the ZDV FORVHG SULPDULO\ LQ URWDWLRQ ÀDS KRZHYHU LQ FDVH RI
WUDQVSRVLWLRQÀDSVWKHVHFRQGDU\GHIHFWZDVVNLQJUDIWHG
YHUWH[WKXVVFDOSÀDSVKDYHWKHLUEDVHVSHULSKHUDOO\1
7KHGRJHDUWKDWIRUPHGGXULQJWKHWUDQVSRVLWLRQÀDSZDV
$ SULPDU\ FORVXUH LV WKH ¿UVW VXUJLFDO RSWLRQV IRU VPDOOHU not corrected in fear of compromising the vascularity.
defect. Usually only the defects with less than 3cm in
GLDPHWHURUFPDUHDDUHDPHQDEOHWRSULPDU\FORVXUH5 One young female patient had a moderate sized raw area
Attempt at closure of larger wound would create undue over the left frontal and forehead region with exposed bone,
tension often resulting in wound breakdown. In our study ZKLFKZDVFRYHUHGYLDWUDQVSRVLWLRQÀDS7KLVOHGWRWUDQVIHU
most of the wounds post trauma with diameter less than of hair bearing tissue to forehead. Thus in second setting
3cm or area less than 5cm2 were closed primarily. However WKHWUDQVSRVHGÀDSZDVUHHOHYDWHGDQGWUDQVIHUUHGEDFNWR
in chronic wound, especially after craniotomy with exposed the original donor site leaving behind a thin vascularised
ERQHRULPSODQWÀDSFRYHUZDVDWWHPSWHGHYHQIRUVPDOOHU tissue over the bone, which was subsequently skin grafted.
This was based on the concept of crane principle. This is
wounds.
D WHFKQLTXH WKDW WHPSRUDULO\ WUDQVIHUV D VFDOS ÀDS WR WKH
Split thickness skin graft is an option when the wound bed GHIHFWDQGWKHÀDSLVDJDLQUHWXUQHGWRLWVRULJLQDOORFDWLRQ
is well vascularized. An intact pericranium or presence later, leaving behind a layer of soft tissue that is used to
of healthy granulation tissue is required for adequate nourish the skin graft.8
graft take. Graft over the bone devoid of pericranium has
low probability of survival. However, the survival could Tissue expansion is an important tool for providing donor
be improved by burring the outer table to expose the skin with a match in terms of skin colour, texture and hair
vascularized diploic space, where graft could be placed.3
bearing characteristics. Scalp defects involving upto 50%
of total area can be reconstructed with expanded scalp
In our study the most common method for reconstruction tissue.$QLQÀDWDEOHVDFLVLPSODQWHGVXEFXWDQHRXVO\DQG
was split thickness skin graft. The most common indication LV SHULRGLFDOO\ LQÀDWHG E\ LQMHFWLQJ QRUPDO VDOLQH YLD D
was raw area post trauma. Others being post excision of port. The overlying skin is expanded under the mechanical
benign scalp lesions and burns. There were seven cases of stretch, providing a supply of tissue similar in colour,
hair being caught in the machine causing scalp avulsion. WH[WXUHWRWKDWRIGHIHFWDUHD2QFHLQÀDWHGWRGHVLUHGVL]H
In one case, we attempted to graft the skin, harvested the expander is removed, and advancement or rotation of
from the avulsed scalp. All patients presented late, so ÀDS LV SODQQHG DSSURSULDWHO\ IRU GHIHFW FORVXUH 7LVVXH
revascularization couldn’t be attempted. These are fairly expansion requires a healthy, well vascularised expandable
rare but serious injury, resulting in defects of hair bearing tissue, free of infection along with patient compliance for
skin. They are potentially life threatening, owing to the prolonged reconstruction procedure and stable calvarial
fact that scalp is highly vascular and might lead to massive coverage during the expansion process. A total of four
blood loss. One of our patients had severe intra-operative patients underwent tissue expansion placement, all for post
blood loss requiring intraoperative blood transfusion. These burn alopecia coverage. One patient required re-positioning
patients are also more prone to develop cervical spine, of expander. After the adequate expansion, expanders were
brain and brachial plexus injuries due to sudden traction UHPRYHG DQG ÀDSV WUDQVSRVHG RU DGYDQFHG WR FRYHU WKH
force. One of our patients had simultaneous brachial plexus area of alopecia with acceptable result. Tissue expander
injuries, which required exploration and nerve transfer. is a reliable and safe option for reconstructing post burn
One of the complications of STSG is alopecia, creating alopecia with a good outcome.
an unaesthetic appearance.
)UHH WLVVXH WUDQVIHU FDQ EH D JRRG RSWLRQ IRU PRGHUDWH
)RUWKHPRGHUDWHVL]HGGHIHFWORFDOÀDSVPD\EHSODQQHG to large sized defects. However, its selection depends on
and is advantageous as it transfers hair bearing area to the multiple factors such as size of the defect, vascular pedicle
defect and minimizes alopecia and it provides like-with-like OHQJWKVL]HDQGWKLFNQHVVRIWKHÀDSGRQRUVLWHPRUELGLW\
WLVVXHFUHDWLQJDPRUHIDYRXUDEOHDSSHDUDQFH/RFDOÀDSLV DQG VXUJHRQV¶ SUHIHUHQFH :LWK IUHH ÀDS ZH GR QRW JHW D
the most feasible method for reconstructing scalp defect for hair bearing tissue but a good quality tissue in pliability
relatively small defects.4 As scalp also carries an aesthetic
importance, the surgeon must also consider the hairline and
avoidance of alopecia rather than just closure of the defect.
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DQG TXDQWLW\ 1XPHURXV IUHH ÀDSV KDYH EHHQ GHVFULEHG
IRU VFDOS UHFRQVWUXFWLRQ  7KH IUHH ODWLVVLPXV GRUVL /' 
PXVFOHÀDSLVRQHRIWKHPRVWSUHIHUUHGRSWLRQIRUUHSDLULQJ
large defects. The muscle is thin, broad, well vascularised,
with adequate pedicle size and length and further atrophy
of the muscle in due time maintains the contour, close to
that of native scalp. They are usually harvested without a
skin paddle and covered by skin graft. If a large amount of
WLVVXHLVQHHGHGDFKLPHULFÀDSLQFOXGLQJVHUUDWXVDQWHULRU
muscle and lattissimus dorsi muscle can be harvested based
on subscapular vessels.

raw area post wide local excision done for SCC of the scalp.
However, patient developed pneumonia postoperatively
DQGGLHG7KHÀDSZDVYLDEOHXSWLOOWKHWLPHRIGHDWK

2WKHU IUHH ÀDSV WKDW FDQ EH XVHG DUH UHFWXV DEGRPLQLV
P\RIDVFLDO RU P\RFXWDQHRXV ÀDS UDGLDO DUWHU\
IDVFLRFXWDQHRXV ÀDS DQWHURODWHUDO WKLJK ÀDS $/7  DQG
RPHQWDO ÀDS $QWHURODWHUDO WKLJK ÀDS KDV EHHQ JDLQLQJ
SRSXODULW\ ODWHO\ 7KH VXSHU¿FLDO WHPSRUDO YHVVHOV DUH
frequently used as the recipient vessels. Occasionally
the occipital and even neck vessels can also be used as a
recipient with or without vein graft. Selection of reliable
ÀDSVZLWKVWUDLJKWIRUZDUGKDUYHVWODUJHFDOLEUHYHVVHOVDQG
long pedicle length, helps for successful transfer and also
minimize the rate of complications. One chimeric LD and
VHUUDWXVDQWHULRUIUHHÀDSZDVGRQHIRUDFDVHRIUDZDUHD
over the scalp caused by bear maul. One radial forearm
IDVFLRFXWDQHRXVÀDSZDVDWWHPSWHGIRU0DUMROLQXOFHUDIWHU
wide local excision, along with duroplasty. Unfortunately
WKHÀDSIDLOHGDQGKDGWRXQGHUJRGHEULGHPHQW7KHZRXQG
ZDV ODWHU FRYHUHG E\ D WUDQVSRVLWLRQ ÀDS  2QH \RXQJ
female presented with non-healing ulcer in old scalp burn
wound infested with maggots. The wound was debrided,
with removal of all the maggots. There was breach of
the calvarium and the maggots had even invaded the
brain parenchyma, which was meticulously removed
E\ QHXURVXUJLFDO WHDP 7KH ¿QDO ZRXQG ZDV FRYHUHG E\
DQWHURODWHUDO WKLJK ÀDS 7KH SRVWRSHUDWLYH FRXUVH ZDV
XQHYHQWIXO 2QH ODWLVVLPXV GRUVL IUHH ÀDS ZDV GRQH IRU D

In regard to malignant lesions of the scalp, most of these
patients present late due to lack of education, negligence
or lack of easy accessibility to nearest health services.
By the time they present, its already late requiring
massive undertaking. Also most of these patients are lost
to follow up. So unlike our western counterpart, we deal
with more compromised patient on the backdrop of poor
socioeconomic condition. Hence, in our setting, our scalp
reconstruction protocol has to be tailored accounting these
factors too.
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In the context of third world countries like ours, most of
WKHVFDOSFDVHVDUHGXHWRWUDXPDDQGURDGWUD൶FDFFLGHQWV
Other notable mode of injury is machinery accidents.
)HPDOHVDUHPRUHSURQHIRUWKHLUKDLUFDQJHWFDXJKWLQWKH
machine leading to avulsion injury. Appropriate education
regarding occupational safety and personal protection
around machine could protect most of these cases.
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