
anteriorly by the free border of the epiglottis. The length of
the larynx was y4–5 mm. The cricoid cartilage formed a
complete ring at the inferior aspect of the larynx and was fixed
to the tracheal rings. The trachea was entered after passing
through the cricoid cartilage and ended at the division into
the right and left main stem bronchi at the carina. The
bronchoscope was introduced through the larynx and directed
to the trachea. The length and internal diameter of the trachea
wasy25–27 mm and 3–4 mm, respectively. The angle between
the longitudinal axis of the trachea and the bifurcation of the
main bronchi was approximately 15–17u. The angle of the
right main bronchus was only slightly less than that of the left
main bronchus. Once the trachea was entered, the tip of the
bronchoscope was gently slid along the right and left lateral
wall of the trachea. This manoeuvre allowed both the right
and left main bronchi to be entered easily. In addition, to
enter the right and left main bronchi, the rat9s head was
turned and flexed slightly to the ipsilateral side and the
proximal portion of the bronchoscope moved toward the
contralateral corner of the mouth. The main stem bronchi was
y6–7 mm in length and its internal diameter was 2–3 mm.
The tip of the bronchoscope was advanced 4–5 mm into the
right and left main bronchi. At this point, the distal
progression of the instrument was halted. Overall, these
attempts provided convincing results on proceeding tracheo-
bronchial endoscopy. Thus, we strongly believe that our
"simulated bronchoscopy" had the main physical properties
of a rigid bronchoscope. The rat airway was not visualised in
these experiment, yet, we think that this would not have
changed the pathophysiological sequence leading to bacterial
translocation following bronchoscopy.

There may some reports indicating that rigid bronchoscopy
does not impair ventilation and oxygenation [2]. However, what
about clinical studies that do show that rigid bronchoscopy
induces alterations in arterial blood gases, including hypox-
aemia, respiratory acidosis and hypercarbia [3–5]? GODDEN

et al. [3] measured serial arterial blood gases in 10 patients
during rigid bronchoscopy and showed carbon dioxide reten-
tion in nine patients even though ventilation was adequate in
all. MATHISEN and GRILLO [4] observed 19 complications of
56 patients after rigid bronchoscope, in whom two of those
complications were hypoxia and/or hypercarbia. It may
intuitively appear that associated procedures during rigid
bronchoscopy will increase resistance to ventilation and result
in derangements in oxygenation [6]. Overall, can we insist that
rigid bronchoscopy is a 100% safe procedure regarding altera-
tions of arterial blood gas parameters?

As mentioned above, at the beginning of this study, we
examined the upper airway anatomy, trachea and main
bronchi, and then prepared the instrument to be safely
inserted into the trachea. The internal diameter of the trachea
was 4–5 mm. The external diameter of the bronchoscope was
3 mm. In the present study, the bronchoscope was gently slid
along the trachea. It was crucial not to damage the mucosa
of the trachea during bronchoscopy, which was later also
confirmed by histopathological examinations. As was stated
in our article, bacterial translocation occurred from the
damaged intestinal mucosa, not the tracheal mucosa.

In conclusion, the merit of our study is that it addresses the
phenomenon of bacterial translocation in the specific settings
of bronchoscopy. Bronchoscopy leading to impairment of
arterial blood gas parameters may induce intestinal mucosal
barrier dysfunction and bacterial translocation. However,
further investigations aimed at understanding the clinical
consequences of this phenomenon are warranted.

A. Nayci*, S. Atis#

Depts of *Paediatric Surgery, and #Chest Diseases, Mersin
University School of Medicine, Mersin, Turkey.
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Inflammatory response phases and their hypothetical trophic meaning

To the Editor:

A recent review by WOOD et al. [1] emphasises the role of
oxidative stress, specifically lipid peroxidation, in the patho-
physiology of asthma.

We have also found that oxidative stress is involved in the
pathophysiology of post-traumatic inflammation [2–4]. In
order to integrate the different alterations that are produced
after injury by mechanical energy, we consider that a response
based on the successive functional predominance of the
nervous, immune and endocrine systems would be produced.
This hypothesis implies that the final and prevalent functions

of these systems may represent the consecutive phases of the
response to stress and all of them could have a trophic
meaning.

Considering that these functions are expressed by the
endothelium and, thus, by extension, by the vascular wall, the
post-traumatic local inflammatory response could be divided
into three phases. The first one is a nervous or immediate
phase, with vasoconstriction and vasodilation that lead to the
ischemia-reperfusion phenomenon. This, in turn, causes cellular
oedema (ischemia) and interstitial oedema (reperfusion). The
second phase is an immune or intermediate one, which is the
cause of diapedesis or cell migration, especially of neutrophils
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and macrophages, and which is associated with coagulation
and bacterial infiltration of the injured tissue. Finally, there is
an endocrine or late phase characterised by proliferation with
endothelium and vascular wall modelling (angiogenesis), which,
in the case of healing, involves tissular regeneration or wound
healing by scar formation [2–4].

Therefore, in an early or nervous phase, the nutrition of the
injured tissue would be produced by diffusion (oedema), a
mechanism with low energetic requirement that does not
require oxygen (ischemia) or that is not correctly used (syn-
thesis of reactive oxygen species (ROS)). Products derived
from the degradation of macromolecules by the ROS action
can constitute substrates that reach the cells by diffusion. In
the intermediate or immune phase, the nutrition could be
mediated by the inflammatory cells because both the neutro-
phils, as well as the macrophages, have a large capacity for
intracellular (phagocytosis of debris) and extracellular (release
of enzymes) digestion [5, 6]. Complex proteins, such as
enzymes and debris, can be important sources of fermentation
[7]. These inflammatory cells respond with respiratory burst
and release high concentrations of superoxide anion radical,
hydroxyl radical, hypochlorus acid, hypobromite and hydro-
gen peroxide [1]. The lymphatic circulation could predomi-
nate in these phases of the inflammation in detriment of the
blood circulation. Finally, in the late or endocrine phase,
blood circulation is involved in the nutrition [5, 6]. Angio-
genesis makes it possible to acquire a capillary network that is
specialised in supplying oxygen and substrates to cells, which,
in turn, use them through oxidative metabolism [6, 8], thus
producing regeneration. However, the wounds heal by scar
formation, a process in which the fibroblasts, due to their
phenotypic plasticity [9], could become intermediary cells of
the epithelial nutrition. The deficient capacity of the fibro-
blasts for this trophic function could explain the defective
quality of the epithelium obtained.

Phases that are similar to the above-mentioned ones are
commonly described in airway asthmatic inflammation [1, 9].
In this way, reactive oxygen species hyperproduction, whether
by revascularisation or by reactive oxygen species release by
the inflammatory cells during the respiratory burst, could

represent primitive trophic mechanisms, which are used by
the injured tissue when the use of oxygen by oxidative
phosphorylation is not possible. More useful energy (adeno-
sine triphosphate) can be generated through this latter
pathway and it is a more elaborated trophic mechanism.
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Adrenal suppression from high-dose inhaled fluticasone propionate in
children with asthma

To the Editor:

We read with great interest the paper by SIM et al. [1] who
observed adrenal suppression from high-dose inhaled flutica-
sone propionate (FP) in children with asthma. As adrenal
inhibition has also been reported to occur with moderate
doses of inhaled FP [2], we recently addressed the question
whether low-dose (100 mg twice daily) FP could be associated
with impaired adrenal function. For this purpose, 25 children
(16 males/9 females) aged 2–12 yrs (mean¡SD 5.78¡3.1 yrs)
were recruited. All children were affected by moderate asthma
and treated with inhaled FP with spacer device for up to 3
months. Early morning cortisol and adrenocorticotrophic
hormone (ACTH) levels were determined at the beginning
and at the end of the treatment period, after inhalatory
therapy had been withdrawn for o24 h. Serum cortisol and
ACTH levels were measured by commercially available

radioimmunoassay. Data were analysed by paired t-testing
and Pearson correlation coefficient. Cortisol levels were
significantly higher at the beginning of the treatment period
(449¡158.3 nmol?L-1) when compared to the end of therapy
(377.4¡110.8 nmol?L-1; p=0.01); one patient presented corti-
sol levels compatible with complete adrenal suppression
(131.8 nmol?L-1) This was associated with significantly
higher levels of ACTH at the end of therapy (36.5¡4.3
versus 28.3¡9.5 pg?mL-1; p=0.01). No correlation could be
found between age and adrenal dysfunction (p=0.09). The
combination of low early morning cortisol levels and high
ACTH levels at the end of FP therapy, having withdrawn the
inhaled corticosteroid therapy for at 24 h, is highly suspicious
of adrenal suppression during treatment with prompt, but
partially recovery of the pituitary-adrenal axis once therapy is
stopped. Despite the large extent of the adrenal dysfunction,
none of the children showed clinical symptoms of adrenal
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