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There are several diseases and treatments that can lead to immunosuppression: 
transitional and permanent congenital immune-deficiencies, AIDS, viral or 
medicamentous or idiopathic aplasia of bone marrow, diabetes, leukemia, 
chemotherapy, steroid therapy, and more. The prevalence of inflammatory 
processes in the nose and sinuses among these patients is higher than in the 
general population. Besides that, these predispositions usually determine a higher 
morbidity and mortality. The following chapter will discuss the relationship 
between immunosuppression during bone marrow transplant (BMT) and possible 
nasal/sinus complications in childhood. 
Several aspects make handling those patients a difficult task. First, those patients 
are physically and emotionally weak and impaired by the base illness, a blood 
malignancy in general. Second, inflammatory nasal/sinus disorders are already a 
great diagnostic and therapeutic challenge even among normal children, mainly in  
differentiation among acute, sub-acute, or chronic cases and among viral, bacterial, 
fungal, or just inflammatory etiologic bases.   A typical example of this problem is 
the term “acute sinusitis” or “acute rhinosinusitis,” understood as a synonym for 
a bacterial process and then routinely treated with antibiotics, when in fact most 
of these processes have a viral etiologic basis. Actually, not including immuno-
compromised children, mistaken diagnoses and therefore mistaken therapeutics of 
children with viral upper respiratory symptoms are higher than 60%. Fortunately 
or unfortunately, treatment succeeds without great consequences, as hard adverse 
events are rare and bacterial resistance and/or selection of more aggressive bugs 
is not an immediate event. If we add to these diagnostic and therapeutic equations 
that children may be severely immunocompromised with any upper respiratory 
tract symptoms, it becomes easier to understand the magnitude of the task.
Children undergoing BMT have been under immune-deficiency due to their basic 
pathologic condition. When they are preparing for the transplant, properly said, the 
ablation of their immune capacity by chemotherapy results in major suppression. 
The magnitude of this suppression varies between allogenic and autologous types 
of transplant and also as time passes after the transplant itself  (immediate phase 
up to 30 days and chronic phase after that). To the specialist (ear nose and throat, 
ENT) who does not coexist day by day with those patients it is really not easy to 
confront this moment, especially if it occurs immediately after transplant.  The 
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pressures of the oncology group are meaningful as they search for any attitude that 
keeps recovery as a hope, and this is not always guided by data on epidemiological 
statistics. Consultation with a specialist in ENT frequently occurs concerning 
feverish patients being investigated for presenting alterations in their routine 
imaging exams. Even if other possible etiologic factors may justify the fever, the 
ENT must check these patients in detail to exclude the possibility of nasal/sinus 
disease, specifically invasive fungal disease. If anything suggestive of this type of 
complication is found, experts should discuss with the oncologic group the real 
possibility that the fever is being originated by a nasal/sinus problem, and what 
are the pertinent alternatives to manage this possible focus. 
Some clinical aspects that increase the prevalence of invasive fungal disease of the 
sinus region should be considered:

- Children in the immediate phase of transplant
- Absolute number of leukocytes <500 Leu/MM3
-  Immune reaction against the transplant (DECH)

The lack of those characteristics does not eliminate the possibility of a fungal 
invasive process, but their presence increases the chances. Children in chronic 
stages after transplants (30 days to one year) also deserve investigation, but in their 
situation the diagnostic investigation is not an emergency as it is in the immediate 
phase. Routine investigations of those patients should include CT-scans that the 
oncology group performs routinely. Evaluation of those images should be very 
judicious, as viral processes present the same findings as any other inflammatory 
processes of this region. 
The best scenario would be to have CT-scans always performed for those patients 
before the transplant, without any signs or symptoms of upper respiratory 
disorders. When that is done it would be possible to identify patients with anatomic 
characteristics that predispose to nasal/sinus infections (narrow infundibulum, 
pneumatized middle turbinate, Haller cells, deviated septum, previous thickening 
of the respiratory mucosa, and the like). In any of the above findings, surgery 
could be performed pre-transplant to try to diminish the chances of nasal/sinus 
complications.  Differently from normal children, in whom nasal endoscopy 
may be helpful but not mandatory for a diagnosis of acute rhinosinusitis, among 
immunosuppressed children its performance is mandatory and should be done as 
soon as possible. 
There are no pathognomonic images of invasive fungal processes seen on 
computerized tomographic (CT) scans, and the endoscopic visualization of 
nasal structures like the septum, nasal floor, and inferior and middle turbinates 
is essential. Any ischemic mucosa (colorlessness or darkness) must be quickly 
biopsied. In the absence of these alterations, characteristics of the secretions could 
also help to elaborate the etiologic basis of the kind of inflammatory process 
(mucous, purulent, crusted).  While normal children have cultures from their 
middle meatus that have close relationships to cultures from sinuses, children with 
BMTs do not have that.  Besides that, performance of procedures on the sinus to 
get secretions in order to identify the specific bacteria usually results in a negative, 
as those children are kept under antibiotic therapy. This aspect also should always 
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be considered in order to avoid an invasive procedure, and if possible antibiotic 
treatment should be stopped temporarily (48 hours) before a procedure. 
If there is any area suspicious for fungi, not only should a biopsy be performed but 
the area affected must be removed as the intra-operative pathologist confirms the 
presence of fungi invading the mucosa.  The procedure must be expanded as much 
as possible until a region of normal mucous membrane is found. It is common to 
have fungal invasion of the skin of the nasal valve and the mucous membrane and 
bone of the hard palate. Theoretically, these regions should be also removed, but 
there are meaningful functional and aesthetic consequences that must be discussed 
beforehand with the oncologic group and with the family facing the risks and 
benefits. The clinical examination plus tomography and endoscopy are essential 
to finding the correct diagnosis and choosing the best course of action.
This chapter does not intend to discuss choices of antibiotics in a case of 
suspected bacterial etiology for nasal/sinus manifestations in these children, as 
they already come to the ENT specialist using more than one broad-spectrum 
systemic antibiotic. In chronic after-transplant cases without aspects of risk, the 
rationale for investigation and treatment should be based mainly on the important 
differential diagnosis between viral and bacterial processes. In the case of a 
bacterial rhinosinusitis, the first choice of treatment must cover common germs in 
the community from which the patient came, and if there is failure of treatment, 
then a culture and imaging must be performed.  Surgical treatment of invasive 
fungal rhinosinusitis has already been discussed above. There are no doubts that 
patients presenting anatomical variations that predispose to nasal/sinus infections 
can benefit from surgical correction even before immunosuppression for the 
transplant. The rationale for these corrections is to get better ventilation to the 
sinus and drainage from these cavities to the nose.  There is still doubt whether 
surgical removal of transitional areas in previously normal patients might lower 
the incidence of rhinosinusitis and its complications among these patients. This 
answer will be achieved by performing an adequately designed clinical trial 
accepted by a research ethics committee.
In spite of innumerable difficulties in managing these children and the fact that 
frequently the result will not be the patient’s cure or survival, the ENT specialist, 
whenever requested, must follow a specific and rigid routine of investigation. 
Invasive fungal disease must be excluded, and the therapeutic options must be 
discussed with the whole medical group and the patient’s family.           
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