
Romanian Journal of Morphology and Embryology 2005, 46(4):291–294 

 

Microscopic assays regarding the renal damage  
following a post-combustional shock 

DANIELA CERNEA1), ADRIANA BOLD2), GAROFIŢA OLIVIA MATEESCU2),  
CRISTIANA SIMIONESCU3) 

1)Anesthesia and Intensive Therapy Clinic, Emergency County Hospital Craiova 
2)Department of Histology, University of Medicine and Pharmacy of Craiova 

3)Department of Morphopathology, University of Medicine and Pharmacy of Craiova 

Abstract 
Over a period of three years (2000–2003) 39 autopsies were performed on patients with burns. Among them a number of 11 men and 
28 women were aged between 28–92 years, the total burnt body surface was of 20% to 95%. Of all the cases nine patients died during the 
first 24–36 hours since the accident happened, presenting a burnt surface of more than 70%. In these cases, the renal lesions were minor 
but critical, presenting symptoms of acute renal failure (ARF). Subsequently, a number of 25 patients died within 1–4 weeks since the 
accident. Renal lesions were complex with tubular necrosis, lymphocyte infiltration and micro-abscesses. The burnt body surface of these 
patients was of 41–85%. In three cases, when death occurred within four weeks of hospitalization, the patients presented damages to 
other organs as well (multiple organs failure – MOF). The kidneys displayed tubular necrosis, fibrous micro-thrombi and infarct areas. 
In two cases coagulation intravascular dissemination occurred in patients with burnt body surface of 45–70% and aged of 42 and 60 years. 
Micro-thrombi and infarct areas dominated the renal lesions. 
Keywords: renal damage, post-combustional shock. 

 Introduction 

Mortality due to combustion decreased during the 
last decade but it is also high enough in patients with 
burnt body areas more than 50% of the entire body 
surface. Mortality by burn can be estimated as frequent 
in persons aged over 60 years, with a burnt body surface 
more than 40% and suffering at least one inhalatory 
lesion [8].  

Lack of those factors can be associated to death in 
only 0.3% of cases; the presence of just one of those 
elements can determine death in 3% of cases; two 
elements presented in the cases can determine death 
in 30% of all while the presence of all the factors 
mentioned above can lead to death in 90% of the 
cases [2].  

Acute renal failure (ARF) is the most frequent and 
important phenomenon but not the only one that can 
induce death [11].  

ARF is part of the organic failure complex [4]; it can 
be divided in two stages: the Ist early developed stage in 
the first five hospitalization days (after the accident had 
happened) and IInd late developed stage after the five 
days since the accident had happened [5]. 

ARF is produced by the accumulation of the proteic 
metabolism products (catabolism), phenomena 
characterizing the lesions produced by burn, but such an 
accident is not limited only at kidneys; it also can hurt 
other organs such as: lungs, heart, liver, coagulostate 
which finally causes the multiple organs failure (MOF). 
Kidney is damaged by more factors which taken 
together can lead to irreversible ARF and death [10]. 

The most important factors are: cardiac flow 
lowering with hypotension, respiratory failure with 
hypoxia and acidosis, toxemia and sepsis. 

 Material and methods 

Over a period of three years (2000–2003) a number 
of 39 necropsies were performed in persons dead by 
burn from a total number of 142 patients cured in the 
Anesthesia and Intensive Therapy (AIT) Clinic of the 
Emergency County Hospital of Craiova.  

The rate men/women were 11/28 and patient’s ages 
were between 28 and 92 years. The entire burnt surface 
of the body was between 90–95%. 

A number of nine patients died within 24–36 hours 
since the accident had happened; another 10 patients 
died after five days, seven patients after 10 days; eight 
patients dead between 11–40 days, and a number of five 
patients also died after 41 days since the accident. 

After necropsies were performed, fragments of 
kidneys were removed and subsequently preceded 
by wax embedding. We used Hematoxylin–Eosin  
(H–E), Trichromic Goldner–Szeckelly (G–S), and PAS 
for staining. 

 Results 

Microscopic investigation of the pieces for our study 
showed us the appearance of alternative distrophic 
lesions especially at the level of the proximal and distal 
contort tubes along with the necrobiotic lesions from the 
level of the renal glomerul. 

We consider that, in fact, the lezional changes 
appeared both at the vascular and mesangial levels as a 
consequence of the structural “intimacy” change of 
them, can lead to marker nephronic cytoarchitectural 
disorders. 

The lesions mentioned above were more emphasized 
within the subcapsular areas, advancing both to the deep 
cortical and medullary areas (Figure 1).  
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However, those lesions were differently interested in 
the renal parenchyma, its cytoarchitecture being 
completely changed from one area to another (Figure 2).  

Corroborated with these lesions, the inflammatory 
infiltrate of lymphocytary type was also present in the 
critical but also in the renal medullary areas. 

It is important for the lymphocytary infiltrate to be 
mentioned, being placed in the renal cortical area with 
the tendency of pseudofollicular organization. 

Distrophic lesions are interested both in the vascular 
and epithelial components of the renal glomerule. 
We could notice intracytoplasmatic vacuolisations, 
picnotic tahichromic nuclei. 

By using special staining PAS and PAS H–E 
we revealed a thickening of the basal membranes from 
the tubes levels and also the presence of same strong 
acidophilic, PAS(+), homogenous stores of a sphere or 
granular shape, either into the mesangial tissue or into 
the lumina of the tubes. Some of the renal glomeruli 
were completely invaded by PAS (+) their replacement 
being completed by the amorphous material  
(Figures 3 and 4). 

The appearance of those lesions constitutes a 
consequence of the biochemical lesions placed at the 
level of the enzymes endowed with functional – labile 
groups, necessary to the normal metabolism of the 
glycoproteins. In the absence of these latter, 
mucopolysaccharides were carried by the sanguine 
flow; they crossed the walls of the capillaries and were 
stocked at the mesangium level, where they were turned 
into amorphous hyaline substance under the action of 
the depolymerizated enzymes (Figure 5). 

Manifested lesions being interested both in renal 
cortical and medullar led to a completely changes 
cytoarchitecture without any possibility of a structural 
reversibility. 

If the amyloid depositions from the cortical level 
caused the complete replacement of the renal glomerul, 
as for the medullary, those depositions were both of fine 
granulary aspect and of an amorphous material with a 
randomly disposition from one area to another. 

 Discussions 

As concerning the organic lesion pathogeny 
produced by burns and especially on kidneys, more 
mechanisms are considered such as: 

1. The initial hypovolaemia and renal hypoperfusion 
determining a renal ischemia up to necrosis. 

2. Tardive renal reperfusion. 
3. Lesions produced both by endo- and exotoxemia 

given off from the burnt, over-infected areas. 
Renal lesions produced with the acute renal failure 

reduce the kidney clearing function for some of the 
olygopeptides caused by burn: cardiac depressor factor, 
lung depressor factor and also of some umoral or cell 
mediators (TNF, IL-1, TxA-2, oxide radicals). 

In ARF pathology, the early installed hypovolemia, 
decreased cardiac flow and systematic vasoconstriction 
associated to other elements of stress (catecholamines, 
angiotensina, aldosterone, and vasopressin).  

After radioimmunologic determinations we noticed a 

significant development of the plasmatic rennin activity, 
angiotensina II and atrial natriuretic peptide in patients 
with burning [10].  

It is admitted that the atrial natriuretic peptide could 
have a positive effect on kidney both by renal sanguine 
and urinary flow increasement, therefore it would 
balance somehow the renal ischemia which is the main 
element in producing renal lesions [1]. 

Other constant elements in patients with burning 
refers to the water contained in some organs, therefore 
in the patients with multiple organs failure (MOF)  
post-burning lung, heart and gastro-intestinal system 
have a water volume more increased in the residual 
blood, thus marking a congestion and/or sludging 
overlapping to other lesions.  

By contrast to those organs, the kidney, spleen and 
liver presented a lowered water volume in the lowered 
residual blood, which pointed to some ischemia 
presence.  

The author consents that, besides other factors which 
act, such as congestion by increased water volume or 
ischemia by reduced volume in the circulatory blood 
contributes to renal lesions installing and MOF in post-
combustion shock.  

Because of the mechanic barrier lowering of the 
teguments and the immune response suppressing, the 
patients with burnings presented an increased risk 
concerning the bacterial and fungi invasion. All the 
elements contribute to the increasement of the mortality 
rate in the patients affected by burnings, no matter the 
causing agent. 

ARF constitutes a negative signal in these patients 
and its early installing reflects the penetration into 
circulation of some substance that would produce 
glomerular arteriolar spasm by ischemia with 
glomerular filtrate blocking [3, 6, 7]. 

It is admitted that the early produced ARF is due to 
hypotension, renal ischemia and mioglobulinuria in the 
cases of electrocution. Tardive ARF is produced by 
sepsis and/or by the nephrotoxic potential of the given 
antibiotics. A multi-organic failure causing death can be 
produced; it is proved for about 85% of all the cases 
[9, 11]. 

In the casuistry, we met the early ARF in nine cases 
with a burnt area of more than 70%.  

Renal lesions were minor (ischemia and edema) 
phenomena produced in other vital organs and causing 
death.  

In 39 cases with clinic manifestations corresponding 
to ARF and the patients died after a week since the 
accident had happened, some aspects of acute tubulo-
necrosis at the kidney level were established. 

A number of 16 patients showed an electric post-
combustion shock; the fact is recognized that ARF is 
frequently met in the case of an electric shock with an 
increased rate of mortality [6].  

In 10 of all the 39 cases there existed some 
particular morphologic changes with tubulorexis, 
lymphocytary infiltrate, renal tubules necrosis, micro-
abscesses and microbial embolism. These patients died 
after a period of hospitalization more than two weeks, 
time when the septic process installed.  
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Figure 1 – Renal cortical aspect. Cytoarchitecture
is partly retained (H–E staining, ×100)

Figure 5 – Renal medullary with necrobiotic lesions at the
tubular level and disappearance of some

tubular epithelial areas (Trichromic
Goldner Szeckelly staining, ×400)

Figure 2 – Renal cortical aspect with necrotic and
alternatively dystrophic lesions (Trichromic

Goldner Szeckelly staining, ×400)

Figure 3 – Renal medullary aspect. Basal membrane
thickening and the presence of PAS (+) intralumenal

materials can be noticed (PAS staining, ×400)

Figure 4 – Renal medullary with changed
cytoarchitecture (H–E staining, ×200)
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The infections process released the cell mediators 
cascade acting upon all the organs especially on the 
surface of the kidney body. Burnt surface, in those 
patients was about 41–85%. Disseminate intravascular 
coagulation was met in two patients with a burnt area of 
45 and 70% respectively and aged of 60 and 42 years 
respectively.  

Tubular necrosis, fibrinous microthrombs and infarct 
areas were established in those cases. Microscopic exam 
showed us different degree of renal glomerules lesion, 
from intraglomerular micro-hemorrhagic forms to the 
complete disappearance of the glomerular components 
(vascular and epithelial) [12]. 

Alternative – distrophic lesions were interested 
equally both in cortical and in renal medullary with the 
disturbation of the functionality and marked 
consequences.  

Therefore, granulo-vacuolar degenerescence, tubular 
necrosis were interested in large areas of the renal 
parenchyma. 

By using PAS staining we revealed the presence of 
an amorphous material, intraglomerular strong  
PAS(+), an aspect co-existing with a basal membrane 
thickening. These lesions involve filter deficiency 
in accordance with the total alteration of the renal 
cytoarchitecture [13]. 

We can say that renal parenchyma cytoarchitecture 
was zone changed by the presence with a 
pseudofollicular organization, as well. 

The same histologic aspect was met in other two 
cases where death occurred lately, after four weeks of 
hospitalization with a belated evolution and the damage 
of other organs, too (long). It resulted from the data 
presented that the kidney is damaged by burning in all 
the cases, by flame or electrically.  

We established a mortality rate of 27% compared to 
other similar ones (Ryan – 26%, Choimiere – 29%). 
The treatment applied to the patients hospitalized in AIT 
Clinic was also compatible to the one mentioned by 
other authors belonging to AIT services. 

 Conclusions 

Renal lesions could be reduced and mortality rate 
lowered if the therapeutic principles were taken into 
consideration: 

1. Perfusions with crystalloid solutions to replace the 
liquid lass through the burnt wound as soon as the 
patient was hospitalized. Delaying the patient’s 
hydration, ARF incidence and mortality by combustion 
could be increased. 

2. Wet O2 administration, if necessary, mechanic 
ventilation especially in the patients which inhaled 
smoke or carbon monoxide. 

3. Low dopamine doses administration has an effect 
in the blood circulation redistribution, renal plasmatic 
flow, glomerular filtrate rate and natriuretic effect 
increasements. 

4. Escarectomy, as early as possible. 
5. Controlling infection by antibiotic treatment, but 

with a permanent control of the serum quantity of that 
or the creatinine elimination. 

6. Early enteral feeding which is to reduce the rate of 
bacterial translocation out of the intestine, associated to 
large quantity of vitamin C. 

7. Reducing pain intensity by narcotics and 
sedatives. 
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