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Composite skull defects in patients with severe head injuries are very challenging to 

manage. The dilemma when deciding whether to perform a definitive reconstruction 

is how long to wait for physiological recovery before an intervention complicates the 

situation. The inability of such patients to tolerate prolonged anesthetic exposure is a 

driving factor for performing the minimal intervention necessary to facilitate recovery. 

Herein, we present a case involving the successful immediate reconstructive treatment 

of a severely head-injured adolescent with a composite scalp defect secondary to trau-

ma. A 14-year-old boy sustained a severe head injury from a motor vehicle accident 

with a composite scalp defect in the right fronto-parietal region. The frontal lobe was 

exposed, and the right eye was crushed and devitalized. The patient was deeply uncon-

scious for 3 days, without any significant improvements before reconstructive surgery 

was proposed due to fear of possible meningitis resulting from the exposure of brain 

structures. We successfully managed the patient with a fronto-parieto-occipital f lap, 

after which the patient promptly recovered consciousness. 
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INTRODUCTION 

Composite scalp defects are very challenging for both plastic surgeons and neurosur-

geons. There is an urgent need to address such defects to protect the exposed brain 

and to prevent infection and other metabolic complications. However, the patient’s 

general health status must be considered when proposing reconstructive options [1]. 

In the setting of trauma, the force that produced the defect is generally of sufficient 
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magnitude to cause significant injury to the brain paren-

chyma. Furthermore, traumatic mechanisms of injury 

cause contamination, which may result in brain infection. 

Given these issues, the principle of reconstruction in such 

cases is traditionally to employ the simplest and most reli-

able option [2].

Composite scalp defects expose the brain to both pri-

mary and secondary injuries, and meningitis is a feared 

complication. There is an urgent need to handle defects 

involving brain exposure to prevent infectious and meta-

bolic challenges in the acute phase of the injury. However, 

whether the patient is sufficiently stable to undergo such 

an extensive procedure is often a major limiting factor. 

Therefore, the usual practice is to do as little as possible to 

minimize the duration of anesthesia.

There are many options to cover composite defects, in-

cluding autogenous and artificial materials, both of which 

have specific advantages and disadvantages [1,3]. In the 

acute traumatic period, there is extensive wound con-

tamination, which makes the use of artificial materials an 

unlikely option for coverage. Thus, it is often unavoidably 

necessary to use autogenous tissue for coverage.

The need to limit surgical time in deeply unconscious 

patients also restricts the feasibility of performing aggres-

sive interventions, such as providing a bony cover as a 

skull equivalent. Therefore, in this case, we restricted our-

selves to providing scalp flap coverage that was adequate 

for the exposed brain.

CASE REPORT

A 14-year-old boy presented with fronto-parietal compos-

ite scalp loss after being ejected from a motorized tricycle 

upon losing control at high speed and somersaulting a 

number of times. He lost consciousness and remained in 

a coma for 3 days before the surgical intervention. He had 

significant blood loss. 

The examination showed an adolescent boy who was 

deeply unconscious, with the highest Glasgow Coma 

Scale score of 7. He was pale, afebrile, and had an oxygen 

saturation of 85-90% on room air and 100% on oxygen. 

He had no respiratory distress. His major tissue injuries 

included a right fronto-parietal osseocutaneous avul-

sion measuring approximately 12×10 cm superiorly and  

9×7 cm inferiorly. The full-thickness cranial defect mea-

sured roughly 8×5 cm, with exposure of the contused 

Fig. 1. The wound after debridement. Fig. 2. A fronto-parieto-occipital flap was raised.



50 https://doi.org/10.20408/jti.2019.037

Journal of Trauma and Injury Volume 33, Number 1, March 2020

right frontal lobe. An avulsion wound was also present on 

the right cheek and the patient’s right eye was devascular-

ized (Fig. 1). The patient had also sustained an avulsion 

wound on the right leg that was superficial to the deep 

fascia and measured approximately 8×6 cm.

The patient was assessed by the neurosurgical team 

upon presentation, after which the plastic surgery and 

ophthalmology teams were also consulted. The patient 

was diagnosed with multiple injuries, including a severe 

head injury, right eye loss, osseocutaneous fronto-pari-

etal scalp loss, and soft tissue injuries to the cheek and 

extremity. A joint operative session was planned by the 

three surgical units. The need to protect the exposed brain 

with a short duration of anesthesia was discussed by the 

managing surgical teams with the anesthetists. The uncer-

tainty of the outcome was also discussed with the patient’s 

parents. The major challenge was financial, as the caregiv-

ers could not afford a computed tomography scan. The 

laboratory investigations done included serum electro-

lytes, blood urea and creatinine, blood glucose estimation, 

packed cell volume, blood grouping, and cross-matching. 

The patient’s hematocrit was 23%, and three units of sed-

imented cells were transfused before and during surgery. 

The other laboratory parameters were within the normal 

range. Financial constraints also delayed the surgical 

intervention, as the patient had no health insurance cov-

erage and the parents had to pay for the procedure out of 

pocket. In the ensuing 3 days, the patient had alternating 

wound dressings with 5% povidone-iodine–soaked gauze 

and moderately firm bandage application.

The patient was taken to the operating theater on day  

3 post-injury. Under general anesthesia with endotra-

cheal intubation, in the supine position, the surgical site 

was prepared aseptically and the patient was covered 

with sterile drapes. Wound debridement was done and 

the devascularized dead right eye was enucleated by the 

Fig. 4. Photograph taken 3 months after reconstruction.Fig. 3. Immediate post-reconstruction photograph.



51http://www.jtraumainj.org

Charles Chidiebele Maduba, et al. Fronto-Parieto-Occipital Flap Cover of Scalp Loss

ophthalmologist. A left fronto-parieto-temporal scalp flap 

was planned in reverse, raised, and transferred to the right 

fronto-parietal wound, completely covering the exposed 

contused brain. The secondary scalp defect was covered 

with a split-thickness skin graft. The cheek wound was 

also covered with a split-thickness skin graft. Conven-

tional gauze dressing was used for both the flap and 

split-thickness skin graft recipient wound sites and for the 

split-thickness skin graft donor site.

The patient’s postoperative management included 

parenteral presumptive antibiotics since the wound was 

grossly contaminated, analgesics, intravenous fluid ad-

ministration, nasogastric tube feeding, and wound dress-

ing. Broad-spectrum antibiotics were chosen; anaerobes 

were covered with parenteral metronidazole and aerobes 

(especially Gram-negative bacteria) were covered with 

parenteral ceftriaxone. Intravenous metronidazole was 

given at a dose of 500 mg every 8 hours, while intravenous 

ceftriaxone was given at a dose of 1 g at 12-hour intervals; 

both antibiotics were continued for 1 week. There was 

100% flap survival and 100% graft take at the secondary 

defect on the scalp. Graft take on the right cheek wound 

was about 65%.

Recovery of consciousness progressed gradually. On 

postoperative day 2, the patient’s Glasgow Coma Score 

had improved to 10, and it further increased to 13 on day 

3. He regained full consciousness on postoperative day 

4. Flap and graft healing and consolidation continued 

until roughly 5 weeks after surgery, when the patient was 

discharged home to continue follow-up on an outpatient 

basis.

DISCUSSION

High-impact traumatic brain injuries, when associated 

with composite scalp loss, cause significant primary and 

potentially fatal secondary brain insults. Infection is a ma-

jor secondary event after traumatic brain injuries [4]. In 

this case, surgery for early wound coverage aimed to pre-

vent infection and to facilitate metabolic recovery, while 

providing a protective covering for the brain. The dilem-

ma either to operate or to wait to observe outcomes in 

the surgical theater is heightened by the cardiopulmonary 

and metabolic instability of such patients resulting from 

their response to trauma. 

Our patient was deeply unconscious and had initial 

cardiopulmonary instability, which stabilized following 

resuscitation. The need to prevent secondary bacterial 

infection of the brain informed the choice to perform 

early flap coverage despite the severe brain injury. Simpler 

techniques of reconstruction, such as split-thickness skin 

grafting, were not used because the bed was inappropriate 

(i.e., it was necessary to place the graft on bare bone in 

one part and on exposed brain parenchyma in the other 

part).

Fig. 5. Schematic diagram of the right fronto-parieto-occipital flap. (A) Left fronto-parieto-occipital flap pre-elevation. (B) Right fronto-parietal flap inset.
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A contralateral fronto-parieto-occipital flap based on 

the frontal artery was chosen (Fig. 2) [5]. This is a versatile 

flap that is capable of achieving relatively wide coverage 

and has excellent survival outcomes. It is raised on the 

sub-galeal plane. The secondary defect is usually covered 

with a split-thickness skin graft, as was done in our patient 

(Fig. 3).

The flap, with its blood supply, may contribute to the 

control of infection from the wound bed. Meningitis, 

mainly induced by pneumococci, is a potentially fatal 

complication of traumatic brain injuries [5,6]. It may be 

more likely in patients with traumatic composite scalp 

defects due to gross contamination and consequent sepsis [7]. 

The flap also protected the brain parenchyma from sec-

ondary trauma caused by the wound dressing and other 

secondary brain injuries. This may have contributed to 

the patient’s rapid recovery of consciousness, with full 

consciousness restored by postoperative day 4. 

The quality of flap coverage was clinically satisfactory, 

progressively consolidating from a soft consistency after 

surgery to a firm consistency. There was a suspicion of 

possible neo-osteosynthesis under the flap, which pro-

vided a roof for the brain parenchyma (Fig. 4). This ne-

cessitated a late postoperative X-ray that was requested  

12 weeks post-reconstruction. However, the patient was 

lost to follow-up and the requested imaging study could 

not be performed.

To the best of our knowledge, scalp reconstruction 

using this flap has not been previously reported in a se-

verely head-injured patient in Sub-Saharan Africa. The 

most similar previous report dealt with a child with a 

moderate head injury who had a much smaller defect and 

was treated using a random scalp flap [8]. Therefore, we 

recommend the prompt use of this flap, even in patients 

in a coma, to reconstruct composite frontoparietal scalp 

defects (Fig. 5). Additional case reports or series would 

help to ascertain whether early coverage using this flap 

contributes to recovery from unconsciousness and brain 

function.

A composite scalp defect in a severely head-injured pa-

tient managed with a fronto-parieto-occipital flap showed 

early rapid recovery after flap coverage of exposed brain 

parenchyma. The flap protected the patient from second-

ary brain insults and may have contributed to an early 

recovery.
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