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Acute soft head syndrome and a mini review of bone and neurologic 
complications in patients with sickle cell disease                                                                        

Introduction: Acute soft head syndrome is a rare complication in 
patients with sickle cell disease (SCD) that is characterized by 
progressive skull pain and swelling, it is usually related to skull 
bone infarction and full recovery is achieved with conservative 
management. This case represents a very rare association of 
sickle cell disease and acute soft head syndrome that necessi-
tates to be differentiated from other bone and neurologic presen-
tations occurring in this entity of patients.
Case: We report a rare case of an 11 years old Saudi male pa-
tient with sickle cell disease who developed acute soft head 
syndrome that presented with severe headache. An underlying 
osteomyelitis of skull and lower limb bones couldn’t be excluded 
and the patient had full recovery after conservative treatment. 
Conclusion: Acute soft bone syndrome seldomly occurs in SCD, 
however, its presentations mimics those of bone and neurologic 
complications so differentiation is essential in order to set up a 
clear plan of management. 
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Background 

Sickle cell disease (SCD) is a common 

recessively inherited hemoglobinopathy that is 

characterized by the production of abnormal HB 

S which is readily polymerized leading to 

erythrocyte stiffness and vaso-occlusion. These 

changes will ultimately cause microcirculation 

obstruction and tissue ischemia (1). Acute soft 

bone syndrome is a rare complication in SCD 

with a poorly understood pathogenesis, and its 

presentation often mimics those of neurologic 

and bone complications. It manifests with 

progressive skull swelling, pain and tenderness. 

Imaging is the mainstay of diagnosis and 

management is mostly conservative with full 

recovery (2). Bone and neurologic involvement 

are among the most common complication in 

SCD and are responsible for the majority of 

hospital admission. They present with a wide 

spectrum of manifestations with different grades 

of severity. For instance, bone involvement in 

SCD is the most common complication and 

occurs as early as first few months of life in the 

form of dactylitis. Skeletal complications can be 

either acute as in vaso-occlusive crises, 

osteomyelitis, and septic arthritis or occurs in a 

more chronic form that leads to variable 

disabilities as in avascular necrosis of femoral 

head and osteopenia (3). Contrarily, neurologic 

complications are serious enough to cause a 

wide range of morbidities in SCD. These can 

present with simple headache or with more 

severe manifestations like increased intracranial 

tension, hemiparesis, dysarthria and blindness.  

There is a range of recognized neurologic 

complications including ischemic, hemorrhagic 

and silent stroke. Other rare problems such as 

neuropathic pain, posterior reversible 

encephalopathy syndrome, and brain atrophy 

can occur in patients with SCD (4). Special 

considerations are given to those patients who 

are vulnerable to develop psychosis, delirium, or 

neurocognitive disorders (5). 

Case presentation 

This is an 11-year old Saudi male patient 

presented with severe headache mainly in the 

temporal areas of both sides associated with jaw 

and back pain. Temperature was 37.8oc at 

presentation, oxygen saturation was 97% room 

air, blood pressure was normal for age (110/70) 

and there was no tachycardia (75 beats/min). 

The headache was severe, continuous and not 

relieved by simple analgesia.  

He was diagnosed as SCD at the age of 2 years. 

Both parents are consanguineous, the father 

has sickle cell trait whereas the mother has 

sickle cell disease, 3 of his siblings were 

diagnosed with sickle cell disease while one 

sibling was diagnosed with sickle cell trait. There 

was no history of hypertension, diabetes or other 

conditions of medical concerns, he has history of 

splenectomy at age of 4 years because of a 

major attack of splenic sequestration. There was 

no history of drug allergies. Developmental 

history is compatible with his age and 

vaccination is up to date. He was on regular 

follow up at our Pediatric hematology clinic and 

on regular hydroxyurea, folic acid supplements 

and oral penicillin.  

On examination, the head was mildly swollen but 

severely tender bilaterally, there was mild 

swelling at his lower back and left lower limb 

associated with severe tenderness and hotness, 

there was no hepatomegaly, ear/nose/throat 

(ENT) examination was unremarkable, initial 

neurologic examination was unremarkable with 

normal motor power, sensations and reflexes. 

Subsequently, he was admitted at the hospital, 

he started on full supportive care including 

double maintenance intravenous fluids, 

morphine infusion and broad-spectrum 

antibiotics. Routine labs and an urgent 

hemoglobin electrophoresis were done and 

showed HBS of 88% (table 1). 

During his first day at the hospital, computed 

tomography (CT) scan of the brain showed 

patchy sclerotic area of the left high parietal 

bone with associated small overlying scalp soft 

tissue sheet and a possibility of acute soft head 

syndrome. We advised against performing 

exchange transfusion at that time as no clinical 

and imaging findings suggestive of stroke. Trans 
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cranial doppler (TCD) was also done and 

reported as normal. 

The child showed remarkable improvement of 

headache in the next few days of admission but 

was still having moderate leg pain. Magnetic 

resonance imaging (MRI) of the brain was done 

and showed an abnormal signal in the 

intramedullary areas of the posterior aspect of 

both parietal bones eliciting low/intermediate 

signal on T1 and high signal on T2 with no 

appreciable enhancement in the post-contrast 

series. On the right side, small areas of cortical 

rarefaction were noted with associated 

enhancing extra-osseous, extra-cranial scalp 

(about 5 mm along maximum thickness) and 

intra-cranial, extra-dural (about 8 mm along its 

maximum thickness) soft tissue sheets, the latter 

was seen indenting the underlying brain 

parenchyma. On the left side, associated extra-

cranial scalp enhancing soft tissue sheet was 

seen measuring about 5 mm along its maximum 

thickness. Another midline parietal extracranial 

scalp soft tissue sheet is seen measuring about 

8 mm along its maximum thickness. This picture 

was suggestive of acute soft head syndrome 

(Calvarial bone infarction with extravasated 

hemopoietic tissue and blood in the subgaleal 

and epidural spaces however, the possibility of 

osteomyelitis could not be ruled out (figure 1). 

MRI lower limbs showed minimal periosteal 

reaction that was seen at the left antero-medial 

aspect of middle tibia (about 5x37 mm) with 

intact underlying cortex, it displayed low signal 

at T1, intermediate at T2 and high at STIR and 

exhibited faint marginal enhancement. The MRI 

concluded the possibility of osteomyelitis due to 

the presence of periosteal reaction but couldn’t 

rule out bone infarction as well (figure 2). 

Orthopedic and infectious disease consultations 

were done and agreed upon starting the patient 

on full regimen of broad-spectrum antibiotics 

towards osteomyelitis despite the well-

appreciated clinical improvement of the patient. 

 

 Value Normal value 

SODIUM 142 132 - 146 mmol/L 

POTASSIUM 4.5 3.6 - 5.0 mmol/L 

CHLORIDE 101 98 - 107 mmol/L 

ENZYMATIC BIOCARBONATE 20 22 - 29 mmol/L 

UREA NITROGEN 1.3 1.6-4.6 mmol/L 

CREATININE  44 20 - 70 μmol/L 

TOTAL PROTEIN 82 64-86 g/L 

ALBUMIN 42 38 - 56 g/L 

ALP 176 218 - 499 U/L 

AST (SGOT) 62 15 - 37 U/L 

ALT (SGPT) 36 24 - 49 U/L 

TOTAL BILIRUBIN 66 0-14 μmol/L 

WBC 18 5.0 - 13.0 10^3/μl 

HEMOGLOBIN 9.3 11.5 - 14 g/dl 

PLT 323 180 – 400 10^3/μl 

RETICS 13 0.5-2.5 

C-REACTIVE PROTIEN 16.4 0.06-0.79 mg/dl 

ESR 50 1-20 

HB ELECTROPHOREIS 

HBA: 0 

HBA2:3.3 

HBS:88.8 

HBF:7.9 

HBA: 95-98% 

HBA2:1.5-3.5% 

HBS:0 

HBF: <2% 

Table 1 showing blood work at the time of presentation 
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Figure 1 MRI Brain 

 

 

Figure 2 MRI lower limbs 
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Figure 3 management of SCD patients presenting with painful episode – local hospital 

guideline 

 

Discussion 

We present a rare case of acute soft head 

syndrome in a child with sickle cell disease, the 

child presented with severe headache and skull 

swelling. Having known that both symptoms are 

encountered frequently in patients with sickle 

cell disease due neurologic and bone 

complications, our report is based on reviewing 

these complications and the need to differentiate 

them from this rare presentation. 

Sickle cell disease is a common hereditary 

autosomal recessive disorder in the Kingdom of 

Saudi Arabia. The reported prevalence for sickle 

cell trait ranges from 2% to 27%, and up to 2.6% 

will have SCD in some areas. It is characterized 

by the production of abnormal hemoglobin S 

which is responsible for a variety of 

complications that ranges in severity from mild 

to life threatening events (6). 

Acute soft head syndrome is characterized by 

progressive skull pain and swelling that occurs 

spontaneously without a recognized history of 

trauma. It is a rare complication in patients with 

SCD and few cases only have been reported in 

the literature (7, 8, 9). 

The pathophysiology of acute soft head 

syndrome is not fully understood yet. 

Nevertheless, few theories have been proposed 

including a vaso-occlusive crisis leading to bone 

infarction that will ultimately disrupts the cortical 

bone and causes periosteal elevation and 

subsequent bleeding in the subgaleal and 

epidural spaces (2). Other theory indicates a 

poor venous drainage that will lead to edema 

and hemorrhage (10). And third theory which 

proposes extravasation of blood and marrow in 

the subgaleal and epidural spaces due to 

disruptions in the skull cortex caused by bone 

marrow hyperproliferation (11).  

Imaging with CT and MRI is the cornerstone for 

diagnosis of this condition beside other causes 

of skull pain and swelling. However, MRI is more 

sensitive in detecting bone infarctions (12). Both 

imaging has been done for our reported case 

and clearly demonstrated the high possibility of 

acute soft bone syndrome due to the presence 
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of calvarial bone infarction with extravasated 

hemopoietic tissue and blood in the subgaleal 

and epidural spaces. The management is 

usually conservative including intravenous fluids 

and analgesics, with most of the patients 

achieving full recovery. 

Bone involvement is the commonest clinical 

presentation in sickle cell disease and can occur 

both in acute setting and as a chronic disability. 

It is characterized by osteonecrosis, 

osteomyelitis and arthritis. The bone 

microcirculation is a common site for erythrocyte 

sickling leading to infarcts, thrombosis and 

ischemic necrosis. Vaso-occlusive crises and 

osteomyelitis are the most common causes of 

admission in these patients (13). Bone 

involvement usually presents with pain that can 

be precipitated by infection, change in climate or 

psychological stress which can be accompanied 

sometimes by local tenderness, erythema, 

warmth, and swelling (14). 

The most common affected areas are the 

lumbosacral spine, knee, shoulder, elbow, and 

femur. Joint effusions during acute stages are 

particularly common in the knees and elbows. 

These findings are very similar to those of 

osteomyelitis or septic arthritis and it is 

considered one of the most common diagnostic 

challenges that faces the practitioners when 

faced with patients having painful episodes. 

Saito et al. showed that vaso-occlusive episodes 

are 50 times more frequent than osteomyelitis in 

children with sickle cell disease (12). However, 

in children with SCD presenting with persistent 

bone pain, fever, elevated CRP and white cell 

count, osteomyelitis should be suspected and 

immediate antibiotic treatment should start (15). 

Furthermore, a study by Berger et al. concluded 

that swelling in one site associated with fever 

and pain increased the probability of 

osteomyelitis in children with sickle cell disease 

(16). The strategy of starting antibiotic regimens 

for these patients has reduced the occurrence of 

osteomyelitis in 98.6% and septic arthritis in 

100% in one study (15).  

Therefore, differentiating painful crisis in SCD 

from osteomyelitis is a diagnostic dilemma and 

despite the progress in the development of 

imaging techniques, a definitive diagnosis of 

osteomyelitis in SCD depends more on clinical 

assessment together with some laboratory 

markers and positive cultures from blood or bone 

obtained by aspiration or biopsy. 

Besides headache as a presenting symptom, 

our reported case had left leg pain and 

tenderness as well, his lab works showed a high 

level of CRP, ESR and high total leukocytic 

count. This raised suspicious towards 

osteomyelitis particularly when it couldn’t be 

ruled out with both MRI head and lower limbs. 

We started him on the full regimen antibiotic 

therapy for osteomyelitis as per our local 

guideline (figure 3) despite showing some 

improvement on initial conservative 

management including fluids and analgesics. 

Dactylitis (hand-foot syndrome) is another form 

of bone involvement in SCD and is typically the 

first vaso-occlusive complication to occur. It 

manifests in children less than 5 years where the 

small bones of hands and feet are usually 

affected and can be associated with edema and 

erythema. Its occurrence before the age of 1 

year is predictive of disease severity by the age 

of 10 years (17) 

Some other chronic skeletal changes in SCD 

include overgrowth of the anterior maxilla that 

may lead to severe orthodontic and cosmetic 

problems, flattening of the vertebrae with a 

characteristic biconcave deformity called codfish 

vertebrae that may cause chronic back pain in 

older patients (18). The major chronic bone 

complication is avascular necrosis of the head of 

femur that occurs more frequently in older 

patients. Its pathophysiology is poorly 

understood but can be attributed to limited blood 

supply in the femoral head that promotes 

sludging in marrow sinusoids, marrow necrosis, 

healing with increased intramedullary pressure, 

articular surface necrosis, bone resorption, and 

eventually epiphyseal collapse (19). 
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Overall, the treatment of bone involvement in 

SCD is mostly symptomatic unless an infectious 

source is proven. Further studies are required to 

understand the pathophysiological mechanisms 

involved in these complications and propose 

more tailored and specific therapies. 

On the other hand, neurologic complications are 

an important cause of morbidity in SCD. These 

patients usually manifest with strokes that can 

simply present with headache. Thus, thorough 

investigations should be carried out in order not 

to miss other contributing causes of headache 

which will not urge invasive interventions as in 

stroke.  

Stroke is defined as acute neurologic insult 

caused by vascular occlusion or hemorrhages 

that result in ischemia and focal neurologic 

symptoms or signs lasting more than 24 hours, 

whereas silent stroke is an MRI evidence of 

cerebral ischemia in the absence of focal 

neurologic deficits. It is estimated that 11% of 

patients with SCD would develop stroke by age 

of 20 years and 24% by 45 years. Moreover, 

recurrent stroke occurs in two third of SCD within 

2-3 years (20). Ischemic strokes are secondary 

to vasculopathy and arterial stenosis and are 

predisposed by transient ischemic attacks, 

hypertension and nocturnal hypoxemia (21), 

while hemorrhagic strokes results from 

subarachnoid hemorrhage, intraventricular 

hemorrhage or as combination and are 

associated with older ages, low hemoglobin and 

prior blood transfusion within 2 weeks (22). 

Other than headache, patients with stroke can 

present with motor disabilities (hemiparesis, 

abnormal gait), focal seizures, speech defect or 

signs of increased intracranial tension. 

Patients with neurological symptoms should be 

evaluated by CT and MRI to distinguish 

thrombosis from hemorrhage. Immediate 

exchange transfusion to lower the HbS level to 

less than 30% is required. However, Patients 

with hemorrhage may require different surgical 

interventions.  

Our patient’s main symptom was headache, 

even before the skull swelling manifested. This 

symptom shouldn’t be taken lightly in patients 

with SCD; therefore, an urgent CT scan of the 

brain was requested as the headache was 

severe and progressive. According to our 

protocol, if the CT scan of the brain is normal and 

the patient is still having progressive headache, 

we will either proceed with an MRI brain and MR 

angiography - if feasible or we will carry out 

immediate exchange transfusion in order to 

prevent any impending stroke. Fortunately, the 

CT brain ruled out any hemorrhage but 

suggested the diagnosis of acute soft head 

syndrome. Thus, exchange transfusion was 

avoided and MRI brain was done later and 

confirmed the presence of subgaleal and 

epidural collections suggesting acute soft head 

syndrome.  

Finally, prevention, early detection and 

treatment of neurologic complications is 

important. Transcranial Doppler (TCD) 

ultrasonography has been shown to be an 

effective screening tool for identification of 

stroke risk. TCD screening should begin at 2 

years of age and continue annually into the late 

teenage years. Increased blood flow velocity 

due to stenosis can be detected by TCD 

ultrasonography in asymptomatic patients, and 

flow rates in excess of 200 cm/s correlate with a 

high risk of stroke (3). 

Conclusion 

Bone and neurologic manifestations are 

common in patients with SCD. However, these 

manifestations can overlap with other rare 

presentations and every effort should be done to 

differentiate them in order to have a clear 

management plan without the need of 

unnecessary interventions. Acute soft head 

syndrome should be ruled out in patients with 

SCD who present with headache, skull 

tenderness or swelling, its course is benign and 

can be managed successfully using 

conservative measures. 
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