Surgical Managements for Traumatic Avulsed Scalp: 10-
year Experiences in 14 Cases at Prapokkloa
Regional Hospital
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Abstracts : Traumatic avulsed scalp is an uncommon and serious injury. The best management for
the sake of functional and cosmetic purpose of this type of injury is replacing the avulsed scalp with its own
fissues,

Objectives : Alternative surgical managements for avulsed scalp.

Study design:  Retrospective design.

Materials & methods :  From 1995 to 2004, there were 14 cases admitted with traumatic avulsed scalp,
7 men and 7 women. Among these patients nine of them had partial loss of their scalp, while five cases had
totally lost theirs.

Results : Among these 14 patients, 5 cases were clussified as women with totally avulsed sealps,
caused by contact with agricultural machines. One case died from multiple traumas. Four cases survived;
2cases for replantation (one case succeeded and one case failed), 1 case for an omentum free flap, and lcase
for a galeal flap plus skin graft. The successful replantation has good hair growth, and all others are
baldness. 9 cases, partially avulsed scalp, were 7 men, and 2 women. 6-scalp flap had good result with
normal hair growth. 1-scalp flap with skin graft and 2-skin graft had baldness.

Conclusion : Microsurgical replantation is the treatment of choice for avulsed scalp. However, if
replantation is unavailable, one stage reconstruction with well-vascularized tissue must be done. As avulsed
scalp is a serious injury, prevention is very important,
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INTRODUCTION

Avulsed scalp is an uncommon Lrauma re-
sulting from a sudden and severe tangential force on
the scalp. The exact specimens will vary, depending
on the specific direction and strength of the force
applied. It generally results from entanglement of
long hair in rotary machines. A totally avulsed scalp
is a serious injury that is often incurred in industrial
and agricultural machinery."” The totally avulsed
scalp may have significant associated morbidities
due to cranial exposure. Predictable sequelaes of such
an injury include vulnerability to minor traumatic
aceident, recurrent uleeration, dryness, progressive
hreakdown, baldness, and evelid ectropion. Prior to
the advent of microvascular anastomosis,
replacement of torn-off hcaip resulted in failure in
almost every instance.” Despite an occasional
reported success of a thick scalp replacement, Lu in
1969%, the best treatment in the past has been split
thickness skin graft, either from a distant donor sile
or from the scalp.”" Reattachment and microvascu-
lar anastomosis are possible in an acute avulsed scalp
and was first report by Miller et al in 1976" and
many other surgeons.'>'® If replantation is unavail-
able, several solutions can be considered as full
thickness coverage to provide necessary protection,
The surgical solutions include skin graft, scalp
flap'*, perforation of calvarium and moist dressing
for subsequent skin graft, pericranium flap with skin
grafi®, free tissue transfer such as omentum with skin

grafi™*, latissimus dorsi®, parascapular flap®
groin flap ™

MATERIALS AND METHODS

From 1995 o 2004, there were 14 cases
admitted with avulsed scalp; 5-totally avulsed scalps
and 9-partially avulsed scalps (Table 1). The ages of
these patients varied from 16 days to 63 years; they
were 7 men and 7 women. Seven were injured because
of an agricultural machine. Five cases were injured
by traffic accidents; 3 cases from motorcycle and 2
cases from car accidents, One was bitten by a dog
bite and another was injured from a birth trauma,
Eleven cascs had denuded skulls while 3 cases did
not. Surgical procedures were dane, including scalp
flap in 6 cases, replantation in 2 cases, skin graft in 2
cases, scalp flap with skin grafl in 1 case,
decortications follow by skin graft in 1 case, free
omentum with skin graftin lease,and galeal flap with
skin grafl in lcase.

RESULTS
Of the 14 cases, 5 had totally avulsed scalps.
These five cases were women with long hair, who
were injured while using a machine an a shrimp farm.
All of them had denuded skulls. One case died [rom
multiple traumas: head injury, hemorrhagic shock,
lung contusion with bilateral hemopneumothorax
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Table 1. Patients with avulsed scalp at Prapokkloa Hospital from 1995 1o 2004.

Na. Sen/Ape Diagnosis Cause Delect Management Result Denwded
ghull
1.38-1 M7 Avulsed scalp Car secident o Sealp flap Good halr Present
growth
2.38-2 Fi3s5 Totally pvulsed scalp  Contact with — Heplantntion Fail Baldness Present
agricultural @ Decortication Skin
machine w grafl
at-l Fial Totally avulsed scalp  Conlact with - M= Free omentum fag oo Present
ngriculturnl phus skin grafl Haldness
machine
4431 M1 Avulsed scalp Muoereycle Sealp fap Goad hair Present
accident rowth
5432 F6a Todally nvulsed scalp,  Contoet with CPR, Bilateral Cardine arrest,  Presant
hemorrhagic shock, apriculiural ICD denth
pricinresthor machine
433 Fias Totally avulsed scalp  Contact with Replantation Good hair Present
agriculiorml growth
maching
Tobd-| MY Avulsed scalp Motoreyele Sealp flop Giesad] hair Present
nezident growih
Bas-1 F A4 Mear tolally avalsed  Contact with Skin graft Gaood Mone
sealp (T0%) agricultural haldness
machine
945-2 Fil? Mear itally avalsed  Contact with Sealp flap phas Gond Present
scalp (T0%) ggricularal akin grafl baldness
muachine
10.45-3 4 Avulsed scalp Daog bite Sealp flap Good hair Fresent
growth
ERd5d My Avulsed scalp Car aecident Scalp Nap Good hair Present
growih
12,455 blia Avulsed sealp Muatarcyele Sealp fap Good hair Present
accident wrowth
13.46-1 M6d Avulsed scalp, Birth trauma = Skin grafl Good
cephalhematoma 1 balidness
14.47-1 P2 Totalty svubsed scalp Contnct with Galeal flap plus Good Present
agricultural skin graft baldness
machine

Mo= Mumber of case, M= Male, F= Femule
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and a totally avulsed scalp. Two of them received
replantation but the first case (2.38-2) failed and
needed decortications followed by skin graft. The
other case (6.43-3) was successful with good hair
growth. In one case (3.41-1), the large denuded skull
was revascularized with a free omentum flap followed
by skin graft. A galeal flap with skin graft was used
on the last one (14.47-1). All of them had good skull
coverage but they were bald except for the case (6.43-
3, successful replantation) who had normal hair
growth. Nine of them had partially avulsed scalps,
surgical managements including 6-scalp flaps (case
1.38-1, case 4.43-1, case 7.44-1, case 10.45-3, case
11.45-4, casel2.45-5), 2-skin grafts (8.45-1,13.46-
1), and 1-scalp Map with graft (9.45-2). These were
good results with normal hair growth in the scalp
flaps (6 cases); the other three had baldness.

Case 1

A 41-year married Thai female working on
a shrimp farm was transferred to Prapokkloa Hospital
two hours after injury. The avulsed scalp included
both sides of the upper eyelid, both sides of the tem-
poroparietal scalp just above the ears and oceipital
scalp at the nuchal line. It was a severely crushed and
was a poor candidate for replantation. She was slightly
pale but fit so the reconstructive procedure, frec omen-
tum flap, was done. The operation was carried out
under general anesthesia in a suping position, The
omentum was attached to cover the skull using both
superficial temporal arteries and both oceipital veins
and a split skin graft was placed on it. It took eight
hours to complete the operation, The operation suc-
ceeded with good durability. She went home with
baldness.

Preoperative presentation casel

Case 2

A 45-year married Thai female working on
ashrimp farm was transferred to Prapokklao Hospital
approximately four hours after sustaining a totally
avulsed scalp. Additive supraclavicular skin and the
left medial arm were torn off. She looked pale but
physically fit. Although she was in impending shock,
she responded well to fluid and blood transfusions.
Then she was sent to the operating room; the operation
was carried out under general anesthesia in a supine
position. The scalp was cleaned and debrided and
the thrombosed superficial temporal vessels were cut,
The avulsed scalp was partially reattached with
staples and revascularized by anastomosing both
superlicial temporal arteries with interposition vein
graft and venous drainage by anastomosing both
occipital veins. The operation was completed in five
hours by a single team. She had no complication
during the operation. On the fourteenth postoperative
days she was sent lo the operating room because of a
marginal necrosis of the scalp and large subgaleal
hematoma on the left occipital region. The hematoma
was removed and necrotic skin was debrided and was
grafted later. She was discharged from the hospital
with normal hair growth.

Case 3

A 22-year married Thai female working on
a shrimp farm was referred from community hospital
hecause of electrical shock with transient loss of con-
scipusness and a totally avulsed scalp 2 hours before
admission. The avulsed scalp included forehead skin,
eyebrows, root of nose, temporoparietal skin, left
cheek, partial lelt ear, and occipital scalp at the nuchal
line, The avulsed scalp was severely torn and had

Postoperative presentation casel

Figure I. Demonstration of case3.41-1 using free omentum flap, zood coverage and baldness.
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Intranperative presentation Postoperative presentation case2

Figure 2. Demonstration of case 6.43-3, successful replantation having a good result with normal hair growth.

Preoperative preseniation casel

Intraoperative presentation

Postoperative presentation cased

Figure 3. Demonstration case 14.47-1, using galeal flap with skin graft for good coverage but with baldness.
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been left at the scene. She looked pale, mildly con-
fused, and in impending shock with good response
to Muid resuscitation and blood transfusions, She was
sent to the operating room; the operation was carried
out under general anesthesia in a supine position.
The defect was debrided and cleaned. At the top of
her head, the denuded skull was present. The sur-
rounding galea was thus transposed as a galeal flap
to cover the denuded skull and the entire defect was
covered with a skin graft from her thigh. She was
discharged with baldness,

DISCUSSION

The totally avulsed scalp is an uncommon
injury with significant associated morbidities due to
cranial exposure. Reconstructing this condition is
difficult and still remains a challenging problem for
the reconstructive surgeon. As in all areas of
reconstructive surgery, the best tissue coverage is the
ariginal tissue if possible. There is no question that
an attempl at microvascular replantation is the
treatment of choice" for totally avulsed scalp if
there are no other injuries or circumstance such as
the poor general condition of the patient or a severe
crushed scalp that preclude this. The superiority of
the replantation over the other methods of scalp
reconstruction is demonstrated by luxuriant growth
ol hair, restoration of forchead skin and eyebrow
included in the avulsed segment of the scalp and the
return of scalp sensibility. Replantation of the avulsed
scalp, as a composite graft, has rarely been successiul
unless microvascular anastomosis was performed®?,
Blood supply to the scalp comes mainly from
superficial temporal and occipital vessels, and the
blood supply through one artery is adequate for the
survival of the whole scalp' ; the superficial temporal
ariery has been the most successful in scalp
replantation.'*!* Accompanying veins can usually
provide venous drainage. In avulsed scalp usually
damages the vessels within the scalp so proximal
and distal vessel debridement and the placement of
interposition vein graft'™*'** to replace the damaged
vessel region are often necessary (case 2, 6.43-3) in
replantation. For the avulsed scalp, the vein is
susceptible to more severe damage than the artery.
Thus, during the replantation there may not be

enough veins found suitable for anastomosis under
such conditions. Anastomosis of one or two arteries
within the scalp as venous substitute for the vein in
the recipient's had arterial to venous shunt so venous
back flow can be established in the recipient’s scalp"’.
In the first case, knowledge about scalp replantation
was 5o little, replantation of the avulsed scalp was
done as a microvascular replantation in digits and it
failed. This might result from severely crushed
vessels, poor venous return, vigorous hematoma, and
excessive bleeding from anticoagulant or inadequate
drainage, Long periods of ischemic do not appear to
threaten graft viability’. The important part of this
success may result from using interposition vein
grafts and generous debridement of damaged vessels.

In a situation where scalp replantation is
unavailable or impossible, scalp reconstruction must
be done 1o minimize morbidity. Well-revascularized
procedures such as local tissues {galeal flap, pericra-
nium flap), distant tissues (free omentum transfer, latis-
simus dorsi myocutaneous flap, free parascapular flap,
grain flap and etc.) may be choices to make good
soft tissue coverage of a denuded skull. Local tissue
is chosen first and then the distant tissue. The free
omentum transfer, the necessity of laparotomy, is an
obvions disadvantage, and previous abdominal sur-
gery may preclude use of omentum; free tissue trans-
fer such as latissimus dorsi myocutaneous flap may
be another choice to make good tissue coverage of a
denuded skull because the muscle itself is large
enough to cover the entire scalp. If there is no de-
nuded skull, the best solution is a skin graft"

Partial avulsed scalps are rare because of
strong galea resistance to traction™. In a small to
medium size defect, 70% or more of the scalp
remains with normal vascularity; a multitude of scalp
Maps"** are available for good coverage with nor-
mal hair growth (Figure 4). The possible use of tissue
expander, in some cases, must be conservative if the
pericranium is intact. In a larger defect, (Figure 5)
solutions like the procedures to deal with a totally
avulsed scalp may be necessary.

As mentioned previously, totally avulsed
scalp occurred in women with long hair, working on
farms with rotating machine. Prevention, of course,
is the best management of all traumas. Therefore, any
men or women with long hair who work rotating ma-
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Preapemative presentntion Pestoperative presentation

Figure 4. Demonstration using scalp flap for small
defect coverage

Figure 5. Large scalp defect with intact pericranium;
skin graft was placed with good coverage
(case 13.46-1)

Avulsed scalp

Total ‘ partial

Large defect >30%  Small defect <30%

Denuded skull —  Intact paricranium _
Denuded s Intact paricranium

@ Replantation ® Replantation |

® Local flap+ skin graft ® Skin graft ® Sealp flap ® Scalp flap

@ Distant flap+- skin ® Scalp flap+skin graft ® Skin graft
graft

& [Distan! flap+/- skin graft

i ipca alioraig ® [Dacorlication+skin grait

grafi

Local flap: Galeal flap, paricranium flap

Distant flap: Omentum flap, lalissimus dorsl flap, parascapular flap, groin flap etc,

Figure 6, Suggested surgical management for avulsed scalp.
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chines are in a great danger. To deal with this prob-
lem, one who works in such conditions must have
short hair or wear hairnets at all times. Another stral-
egy to prevent this severe injury is the modification
of existing equipment so that the overhead rotating
shaft is well covered. It properly guards users; cloth-
ing and hair cannot become entangled. In addition,
the most important thing is to turn off a machine
before fixing it

SUMMARY
Total avulsion of the scalp is associated with
significant physical and psychological morbidity.
Microsurgical replantation is the treatment of choice.
However, if replantation is unavailable, one stage
reconstruction with well-vascularized tissue must be
done. If the pericranium is intact, skin graft is the
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