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INTRODUCTION
Up to now there is no established parameters for the follow-up of delayed
radiation injuries . (1)
Late toxicity is generally irreversible and can have devastating effects on
quality of life of people exposed either accidentally or during therapeutic
radiation treatments .
Histologically, late manifestations of radiation damage include fibrosis,
necrosis, atrophy and vascular lesions. Although many etiologies have been
suggested regarding these late toxicities, persistent inflammation has been
described as playing a key role.
The recruitment of leukocytes from circulating blood is decisive in the
inflammatory reaction.. All the steps in the recruitment cascade are
orchestrated by cell-adhesion molecules (CAMs) on both leukocytes and
endothelial cells, and different subsets of CAMs are responsible for different
steps in extravasation ( 2 )
A link between radiation –induced inflammatory processes and alterations in
T-cell immunity are still demonstrable in the blood of A-bomb survivors. ( 3 )
The following study was conducted to examine the response of the immune
system in the inflammatory reactions in patients with late skin injuries after
radiotherapy or interventional fluoroscopy procedures
The expression of adhesion molecules ICAM1 and 1-integrin on

granulocytes and lymphocytes , as well as changes in subpopulations of T
lymphocytes and the level of C-reactive protein , a well- studied
inflammatory marker were evaluated
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MATERIALS and  METHODS
From 1997 to 2011 over 160 patients were referred to the Radiopathology
Committee of Hospital de Quemados del Gobierno de la Ciudad de Buenos
Aires (Burn Hospital) for the diagnosis and therapy of Cutaneous Radiation
Syndrome. The follow up of twenty one patients that showed late
cutaneous reactions graded according to the RTOG / EORTC system is
reported here.
The expression of adhesion molecules ICAM1 and 1-integrin was
measured by staining whole blood samples with a FITC-conjugated
monoclonal antibody mouse anti-human ICAM1 (clone 15.2 ,Chemicon) and
a FITC-conjugated monoclonal antibody mouse anti-human INTEGRIN beta
1 CD29 (clone TDM29 ,Chemicon) respectively.
The assessment of T(CD3+), T(CD4+) and T(CD8+)lymphocytes subsets
was performed by staining with Tri-Test CD4-CD8-CD3 Reagent (BD) on
whole blood sample.
After erythrocyte lysis, the samples were analysed in a flow cytometer (BD
FACSCalibur) using CellQuestPro software.
The level of CRP was measured on plasma samples with an
immunoturbidimetric assay (Full Range CRP, RANDOX)

RESULTS and DISCUSSION

The analysis of adhesion molecules expression revealed a higher expression
of 1 Integrin on gated lymphocytes of Grade IV patients compared to non
exposed controls (Fig 2). It was also noted a decrease in its expression
values in the follow up of patients with good response to therapeutic
treatment (Fig 3).

The level of C Reactive Protein (CRP) , a widely used inflammatory marker,
showed higher values in patients in acute phase (52,1±47.4mg/L* ) and
patients with late toxicity but in exacerbation crisis (13.5± 5.3mg/L*) with
respect to patients with late radiation injury ( 1.9± 1.4mg/L). * p< 0.01

The parameters analysed, which require confirmation in a
larger study , in combination with other inflammatory
indicators, could be used as potential follow-up markers of
the chronic radio-induced inflammation process just as its
response to therapeutic treatments.
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Characteristics of the study patients

Median age (ranges) : 63 ( 49-79 )
Late effect is considered after three month of the radiation procedure.
The distribution by etiology is representative of all patients referred to the
Burn Hospital during the period 1997-2011 (Fig 1)

Fig 1 . Distribution by etiology of patients
treated at Burns Hospital, period 1997-2011,
N= 160

Late toxicity was evaluted according to the use  of  the RTOG/EORTC 
Late Radiation Morbidity. Tissue: skin
Grade 1: SkinSlight atrophy;Pigmentation change; some hair loss

Grade 2: Patch atrophy; moderate telangiectasia; total hair loss

Grade 3: Marked atrophy; gross telangiectasia

Grade 4: Ulceration

Cases of skin injury

Panel A
Patient who underwent Rt
for ovarian cancer during
mid 70s. Cyclical evolution
with exacerbation crisis
from 2000 up to now

Panel B
Rt for Thymoma in 1984.
The patient presents at
Burns Hospital in 2010
complaying from back pain
and later ulceration since
2008.

Panel C
Radiaton injury following
interventional cardiology
procedure reported as
difficult, requiring prolonged
duration of fluoroscopy.

Three-color immunofluorescence flow cytometry of lymphocyte subsets
showed a tendency to a decrease in the T(CD4+) / T(CD8+) ratio of G4
patients with bad evolution compared to G4 patients with good evolution (Fig
4). The frequency distortion of thymic precursors CD4-CD8- (Double
negative DN) and CD4+CD8+ (Double positive DP) in peripheral blood
observed in G4 patients, could be suggesting disturbance in T-Cell
homeostasis (Fig 5).


