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Abstract 

Unexpected active Tuberculosis (TB) at autopsy represents a serious transmissible 
health risk to mortuary and laboratory staff.  Post Mortem CT (PMCT) is widely accepted 
as a valuable adjunct to autopsy throughout the world, but the uptake and 
implementation varies from country to country.  We present a case of unexpected active 
TB on PMCT and review the literature on the incidence of and risks from the condition. 
We use this unexpected finding, and the fact that PMCT was in this case also able to 
provide the information for parts I and II of the Death Certificate as a further argument 
for the routine use of PMCT by all Forensic Institutes.   

 

Introduction 

Roentgen discovered X rays in1895.   Not even 100 years later, Godfrey Hounsfield and 
his team further expanded ionising radiation and undertook the first clinical 
Computerised Tomography (CT) scan on a patient in 1971. Since the initial discovery of 
both these modalities, they have been refined and finessed for application in living 
patients, with improvements in dose reduction and image resolution.  Just as imaging 
has been increasingly used in the investigation of pathology in the living, so it seemed 
only natural that eventually it would be applied to the investigation of cause of death in 
the dead.  Shortly after their discovery, plain films were used in court to document bullet 
fragments in a victims leg i, and in the 1970’s Wullenweber et al used Post Mortem CT 
(PMCT), again  to document gunshot injuries ii   

 The use of PMCT in clinical and academic practice has increased  throughout the world, 
and it is now globally accepted as a means of providing valuable information as to  
certain causes  of death and as an adjunct to autopsy.  iii iv  Furthermore, the number of 
published papers on the subject increased 10 fold between the years 2000 and 2011, 
indicating a growth in both the use and acceptance of the modality.v   

Acquiring CT images in the dead provides a very different challenge to those in the 
living.  Imaging parameters must be altered to take in to account artefact from 
putrefying tissue and intravenous contrast, the cornerstone of imaging in the living, can 
only be used in large centres equipped with heart/lung bypass machines.  Even then, it 
is limited to opacifying the vasculature, no longer providing the parenchymal organ 
enhancement which is so important in imaging of  the living. 



Image interpretation requires an experienced radiologist, accustomed to the unusual 
appearances of post mortem tissues.  Normal post-mortem putrefaction (intravascular 
air and unaerated lung) can mimic the appearances of pathology to the untrained eye. 

PMCT is particularly accurate in excluding catastrophic intracranial, thoracic or 
abdominal haemorrhage, and in the documentation of orthopaedic injuriesvi.  
Radiopaque foreign bodies such as bullet fragments can be identified and mapped out 
prior to retrieval at autopsy, and fracture patterns can be established and interpreted 
before a scalpel has even been picked up.  Also of value is the ability to store a 
permanent record of appearances which may be referred back to after the destructive 
process of autopsy. 

The use of PMCT as a routine investigation varies immensely throughout the world.  In 
some countries, all patients received to forensic institutes will have a full body CT,vii 
where as in others, the use of PMCT will be restricted to certain circumstances.   

We present a case which demonstrates powerful reasons why PMCT should be a routine 
procedure for all forensic units before autopsy, not only because of its ability to provide 
the cause of death for both parts I and II of the death certificate viiibut also because 
PMCT can alert pathologists to possible dangerous communicable infections such as 
Tuberculosis, and allow them to take adequate protective measures during autopsy.   

 

 

Case history 

A 54 year old Hepatitis C Positive male heavy drinker with known alcoholic liver 
disease, oesophageal varices, portal hypertension and a duodenal ulcer was found dead 
at home.  He had spent the majority of the previous year compulsorily detained in 
hospital for treatment for tuberculosis (TB). He completed his treatment and was 
pronounced disease free and released from hospital 3 months before his death. 

2 days before death, witnesses reported a mild-to-moderate traumatic head injury. He 
rang the police on the day of his death and was discovered dead a few hours later. 

 

Post mortem imaging  

 PMCT by volumetric acquisition was performed with an Aquilon 64 by Toshiba Medical 
Systems, Japan.  Scan parameters were as follows:  120 kV, 500mA, slice thickness 1 mm.  
Helical pitch 21 for head and 45 for body, rotation time 1 second for head and 0.5 
seconds for body.  Reconstruction filter FC 63 and FC 81 for brain and high resolution 
skull vault, FC 07 and FC51 for body soft tissue and lung.   

Findings 

CT revealed an acute, large right sided sub dural haemorrhage.   (Fig 1) with mid line 
shift and effacement of the basal cisterns and foramen magnum where there was also 
evidence of sub arachnoid haemorrhage (Fig 2) 

A burr hole from a previous craniotomy was noted, as was Hyperostosis Frontalis 
Interna. (Fig 3)  Although Hyperostosis is a benign condition often seen in elderly 



females, it is not often seen in males unless there is associated heavy alcohol 
consumption. 

Imaging of the chest revealed bilateral but predominantly left upper zone cavitating air 
space opacity and nodularity.  (Fig 4) 

The liver showed diffuse fatty change in keeping with alcoholic steatosis. (Fig 5)  

 

  

Figure 1.  Large right sided acute sub dural haemorrhage with significant mass effect, mid line shift and 
effacement of the ipsilateral lateral ventricle. (arrow) 

 



 

Figure 2.  Effacement of basal cisterns (arrow) with additional haemorrhage (double arrow) 

 

  

Figure 3.  Burr hole (arrow) and hyperostosis frontalis interna (double arrow) 

 



 

 

Figure 4.  Left sided upper zone patchy air space opacity (double arrow) with more focal cavitating lesions 
(single arrows) 

 

Figure 5.  Dependant consolidation most likely secondary to normal post mortem lividity (double arrows) with 
focal cavitating lesion (single arrow) 

 

 



 

Figure 6.  Diffuse hepatic steatosis (arrows) 

 

 

 

Discussion 

In this case, Post Mortem CT was able to demonstrate not only the immediate cause of 
death, (the acute sub dural haemorrhage), but  also the fact that this was a result of 
chronic alcohol abuse (previous burr hole  for sub dural haemorrhage, hyperostosis 
frontalis interna and fatty liver).  Several benign, malignant and infectious pathologies 
other than tuberculosis can produce cavitating lung lesions visible on CT, but the 
appearances in this case, combined with other important negatives, make Tuberculosis 
a far more likely cause.  

 Cavitating malignancies from a squamous or adenocarcinoma primary are more likely 
to be widespread rather than confined to the apices, and metastases are more likely to 
have a more clearly defined border and less surrounding air space opacity.  Pulmonary 
infarcts (secondary to pulmonary embolism) can cavitate, but are more likely to be 
solitary, peripheral and larger.  Granulomatous lesions such as those associated with 
Rheumatoid do not have a predilection for the apices, and again tend to present more as 
well defined focal lesions with less surrounding air space opacity. Fungal infections such 
as Aspergillus and Cryptococcus present more as well defined, multiple, small, cavitating 
lesions.  Aspergillus often has a characteristic surrounding halo of ground glass opacity, 
secondary to micro haemorrhage into pulmonary vessels, and Cryptococcus does not 
have such a predilection for the apices and upper lobes.   

The unexpected findings of active tuberculosis, confirmed at autopsy, allowed the 
autopsy to be delayed and performed using Personal Protective Equipment in a special 
high risk autopsy suite with appropriate ventilation.   



Post Mortem CT is often only used in a few areas in selected cases, largely due to 
financial restraints and difficulties in accessing scanner time. Sometimes mortuary staff 
will be pressured in to performing an autopsy before all relevant clinical details and past 
medical history of the deceased have been established, putting staff at risk of 
communicable disease.  Although universal precautions are adhered to, some cases will 
require more rigorous protection.  If staff are not aware of potentially communicable 
diseases such as Tuberculosis, these cases will not be triaged appropriately. 

The 2014 UK incidence of Tuberculosis in the living was 12.3 per 100,000. Low socio 
economic status and other factors of deprivation such as alcohol abuse continue to be 
the biggest risk factor, with 73% of cases occurring in patients born out with the UK.  In 
addition 70% of cases were resident in the 40% most deprived areas of the UK.  There 
has also been an increase in cases of multi drug resistant TB, and HIV associated TB. ix 
The incidence of TB is significantly higher in countries of the developing world, 
particularly in Africa and Asia, where incidence is as high as 1382 per 100, 000   in 
Swaziland, Africa.x 
  
It is worth remembering that all of these figures are dependent on accurate collection 
and recording of statistics, and may underestimate the scope of the problem in the 
world’s poorest countries.   
As migration and asylum claims are on the rise throughout mainland Europe, it seems 
reasonable to question whether there will be an associated increase in TB in countries 
where there has previously been a low incidence. 
 
There have been many studies estimating the prevalence of TB at autopsy over the 
years, xviiiranging from 0.22% in New Zealand to 8.7% in India.    It is 
worth noting however, that the majority of these cases found at autopsy were 
unexpected with figures ranging from 44 % to 77.8 %.

xi xii xiii xiv xv xvi xvii 

 
 
The risk to mortuary and lab personnel from exposure to TB is considerable, and has 
been estimated at 100 – 200 times that of the general population. xix  There have been 
reported cases of patients who did not transmit tuberculosis before death releasing 
significant numbers of tubercle bacilli during autopsy.xx 
 
There are numerous measures which can be taken to reduce the risk of transmission of 
TB during autopsy.  The procedure can be performed in a single, enclosed room with 
down draft negative pressure ventilation, with 12 hour air change and regular change of 
filters.  In addition, staff should wear Personal Protective Equipment such as a Tecnol 95 
mask and double glove as a minimum, using cut resistant gloves  xxi 
 
Overall,  the increasing ability of PMCT to provide valuable information as to the cause 
of death, combined with its ability to forewarn pathologists of potential serious 
biohazards which would be of personal risk, further fuels the argument that PMCT 
should become a routine investigation in forensic practice.  
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