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Background
Hanging is an increasingly common way of attempting suicide 

[1]. Death by hanging is induced by neck airway obstruction due to 
a ligature that is tightened by victim’s own body weight, ultimately 
causing cardiac arrest. Hanging suicide with cardiac arrest induces 
acute hypoxic-ischemic encephalopathy [2]. Although several 
CT scan and MRI studies of the head are present in international 
literature [3-5] no brain 18F-FDG PET study in hanging has been 
reported. Here we present a case of a 58 year-old woman found in 
cardiac arrest after a suicide attempt by hanging who underwent 
brain 18F-FDG PET examination both in subacute phase and at 
1-year follow-up.

Case Presentation
A 58 years old woman (58 Kg of body weight and 160 cm in 

height) with bipolar mental illness was admitted to the Toxicology 
Unit of Careggi Teaching Hospital in Florence, Italy, on August 
22nd, 2008 after self-intoxication resulting from ingestion of 10 mg 
of alprazolam. On the first day from the admission the staff found 
the patient hanged, in cardiac arrest, with a bathrobe belt attached 
to a water pipe, after about 20 minutes from the moment she entered 
the bathroom. The patient was carefully placed on the floor and 
basic life support manoeuvres were immediately started. The return 
of spontaneous circulation (ROSC) occurred after 10 minutes of 
resuscitation and at the arrival of the Hospital Emergency Team 
(HET) the woman was still unconscious and in respiratory arrest, 
with presence of carotid pulses and sinusal rhythm on the monitor. 
The intensivist of the HET proceeded to tracheal intubation, 
started to ventilate the patient, placed a neck collar and began the 
administration of cold fluids to induce therapeutic hypothermia. 
After a few minutes the patient started to breath spontaneously and 
was then transported to the Emergency Intensive Care Unit (ICU) of 
the same hospital. Hemodynamic vital sign were in normal range and 
subsequently, before admission to ICU, was a computed tomograohy 
(CT) scan of the head, neck and chest with and without contrast 
medium was performed. The scan excluded cervical spinal cord 
brain and skeletal lesions. At the admission in the ICU the patient 
was unconscious with a Glasgow Coma Scale (GCS) of 3/15 without 
cardiovascular or respiratory derangement but with metabolic 
acidosis (bpm: 80, arterial blood pressure: 128/82 mmHg without 
any vasoactive drug support; SatO2 0.98; timpanic temperature 
35.2°C; arterial lactate 6.2 mmol/L)). Pupils were isochoric with 
a normal response to light. A central venous line was placed. An 
echocardiogram was performed showing an increased septum (13 
mm), and mild mitral regurgitation. In order to continue patient 
neuroprotection, therapeutic hypothermia was continued with a 
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at an average of 64% of the normal range, but more accentuated in 
cortical regions as compared to basal ganglia and thalamus. Cerebellar 
and brainstem metabolism was substantially preserved, being more 
than 80% of the normal range.

The twelfth day the patient was discharged to high dependency 
unit with a GCS of 6 ( E4 - V1t - M1) in the absence of myoclonus 
and after 23 days the patient was transferred to neuro-rehabilitation 
long-term care centre with a Glasgow Outcome Scale (GOS) of 2/5 
with tracheostomy and percutaneous gastrostomy.

The patient was enrolled in our program of post-intensive care 
follow-up. After 6 months her GCS was 6 and Glasgow Outcome 
Scale was 2. After 12 month, the GCS was unchanged, showing a 
value of 6, characterized by a minimally conscious state.

After 12 months, the patient underwent a second 18F-FDG PET 
scan; the follow-up examination showed persistence of the global 
reduction of brain metabolism, involving in particular cortical 
regions and thalamic nuclei, with metabolic values at 61% of the 
normal range. Differences in the metabolic pattern were observed, 
with greater impairment of metabolic activity in precuneus and 
posterior cingulate cortex, motor, somatosensory and visual cortices 
(All images are showed in figure 1).

As compared to the 18F-FDG PET scan performed on day 11 
during the ICU stay, the 1-year follow-up examination showed 
metabolic decrease involving thalamus, precuneus/posterior 
cingulate, motor, somatosensory, and visual cortices (respectively 
20%, 15%, 13%, 16%, and 15% reduction). Metabolic values in striata, 
in frontal, parietal, temporal and occipital associative regions showed 
only a slight decrease as compared to the previous examination, 
remaining below the normal limits. Besides, metabolic activity in 
cerebellum and brainstem remained stable over time, at levels greater 
than 80% of the normal range.

Near fatal hanging results in respiratory, cardiac, psychiatric, 
metabolic and neurological sequelae. Several studies have reported 
specific brain lesions detected by CT head scan and MRI [1,4,5]. This 

cooling endovascular system (Alsius®, Zoll Medical Corporation) 
and a target temperature of 33°C was reached within one hour after 
ICU admission and mantained for 24 hours. Propofol 80 mg/h and 
atracurium besylate 80 mg/h were used in continuous perfusion for 
neuroprotection and the maintenance of a stable hypothermia.

After 6 hours from the time of admission in the ICU, according 
to the internal protocol, an electroencephalogram (EEG) and 
somatosensory evocated potential (SEPs) were performed, even if 
in the presence of sedation and hypothermia. EEG documented an 
almost isoelectric pattern and SEPs showed a reduced amplitude in 
n20 - n25 potential on the right hemisphere, while the intermediate 
amplitude potentials were not present.

After 24 hours hypothermia was discontinued and passive 
rewarming was started while the pharmacological treatment of 
neuroprotection with propofol was kept for 72 hours.

A second EEG was performed two days after the admission, 
recording a continuous spiking associated with facial myoclonus 
when sedation with propofol was stopped. For this reason, treatment 
with leviteracetam 1000 mg once a day was started, without a complete 
resolution of the facial myoclonic crisis.

On the fifth day a percutaneous tracheostomy was performed 
for the prediction of prolonged coma, and sedation with propofol 
was stopped, while the antiepileptic therapy with diazepam (6 mg/
day) and leviteracetam (on the basis of plasma level) was continued. 
Mechanical ventilation was stopped on the sixth day. On the seventh 
day head MRI was done, showing a signal alteration in basal nucleus 
and on fronto-parietal-occipital cortex bilaterally due to anoxic 
ischemia.

On the eleventh day an 18F-FDG PET scan was performed, 
showing a global decrease of brain metabolism. Semi-quantitative 
measurements of brain glucose metabolism were performed, 
using white matter metabolic consumption as reference value. The 
reduction of supratentorial glucose metabolism was homogeneous, 

         

Figure 1: Neuroimaging results. A) head MRI (7th day), showing signal alterations due to anoxic ischemia in basal nuclei and fronto-parietal cortex; B) 18F-FDG 
PET scan (11th day), demonstrating global decrease of brain metabolism, in particular in cortical areas; C) follow-up 18F-FDG PET scan (1 year), showing global 
reduction of cerebral metabolism, with greater impairment of metabolic activity in precuneus and posterior cingulate cortex, motor, somatosensory and visual 
cortices.
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lesions are located in areas with large metabolic requirements but poor 
vascularity, like basal ganglia and thalamus, due to their position in 
boundary zones of perfusion, where hypoxia can develop easily [6,7]. 
While PET has been already used to study the brain and other organs 
metabolism changes after various diseases [8,9], to our knowledge 
at present no brain 18F-FDG PET study has been performed after 
hanging. In our patient brain CT examination failed to show any 
pathological sign, while MRI and 18F-FDG PET proved to be more 
sensitive in the detection of post-anoxic alterations. Both MRI and 
18F-FDG PET demonstrated diffuse alterations involving the entire 
encephalon: MRI detected macroscopically-visible structural anoxic 
damage in basal ganglia and cortex, while 18F-FDG PET highlighted 
underlying functional impairment of cerebral activity following the 
anoxic insult. Day-11 18F-FDG PET findings of relative sparing of 
metabolic activity in cerebellum and brainstem are consistent with 
several lines of evidence, both with international literature results 
and with hanging neurophysiopathologic mechanism [2,5,10,11]. 
Firstly, as showed in previous 18F-FDG PET and MRI studies 
[2,5,10,11] cerebellum and brainstem demonstrated relative sparing 
of metabolic activity in post anoxic encephalopathy by all causes, due 
to less sensitivity of these tissues to hypoxia. Besides, lower metabolic 
impairment of cerebellum and brainstem in hanging is supported by 
mechanism and timing, in this specific type of injury. In this case of 
hanging the neck vessels compression involved only carotid arteries, 
causing hypoperfusion in supra tentorial brain regions. In these areas 
hypoxic injuries develop earlier than in other regions, where the 
anoxic damage start with hypoxia due to cardiac arrest.

18F-FDG PET results of a global metabolic reduction at 60% of the 
normal range were consistent with previous studies obtained in coma 
patients. In particular, 18F-FDG PET examination showed a metabolic 
impairment encompassing precuneus, posterior cingulate cortex, 
medial frontal, parieto-temporal associative cortices, suggesting poor 
prognosis, which was confirmed by the follow-up GOS score of 2.

The 1-year 18F-FDG PET scan confirmed the diffuse impairment 
of brain metabolic activity, which was correlated with the persistent 
clinical impairment. As compared to baseline examination, follow-up 
18F-FDG PET demonstrated slight global metabolic reduction in both 
cortical and subcortical regions, suggesting a continuation of the post-
anoxic damage even after the subacute phase. Indeed, the anoxic insult 
triggers a series of pathological events [12] (environmental changes, 
lack of metabolic and trophic supply and altered gene transcription) 
which keep damaging the brain for several weeks. Interestingly, in 
18F-FDG PET follow-up examination the metabolic reduction was 
more significant in thalamus, precuneus/posterior cingulate, primary 
sensory-motor cortices. This finding suggests further impairment 
of cortical networks involved in the awareness of the self and the 
environment [13], which is correlated with the persistent clinical 
impairment of the patient and underline the importance of follow - 
up to correlate clinical and nuclear imaging outcome.

One year follow-up results confirmed that reduced SEPs and 
epileptic EEG pattern are good outcome indicators in hypoxic - 
ischaemic coma, as indicate in other research [14-16].

The lack of one year follow up SEPs and MRI are limits of 
this study. Moreover, the design of the study as a case report, and 
therefore retrospective, do not allow to suggest strong evidence and 
lack the power of prospective study. If the results will be confirmed 
in a larger patient population 18F-FDG PET could be included in 
post anoxic patient evaluation protocols for sub-acute and follow-up 
examinations.

Conclusion
The present case report of post-anoxic encephalopathy after 

hanging suicide showed the high sensitivity of 18F-FDG PET brain 
imaging in detecting post-anoxic functional impairment in addition 
to MRI brain imaging identifying the structural damage. 18F-FDG 
PET examination showed early functional impairment, suggesting 
poor prognosis, associated with persistent reduction of metabolic 
activity after 1 year.

Written informed consent was obtained from the next of kin 
of the patient for the publication of this care report and of any 
accompanying images. A copy of the written consent is available for 
review for the Editor-in-Chief of this journal.
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