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To the Editor:

I am writing to express my opinion regarding two articles that
attracted my attention and appeared in Cirugía y Cirujanos,
Number 4, Vol. 77, corresponding to July-August 2009: the first
article (p. 255) entitled “Modern medicine and sciences of
complexity” by Emilio Arch-Tirado and Javier Rosado-Muñoz
and the second (p. 341) entitled “Sciences of complexity and
chaos as tools in the analysis of the proliferation of vectors and
zoonosis” by the same authors.

I consider it a success publishing articles like these addressing
issues that we have heard about but that physicians and surgeons
almost always do not understand. The sciences of complexity
with multidimensional causality gain importance and application
over time. They are involved by chance intrinsic and extrinsic
factors, which act not only in a specific place and at a determined
time but in different places and over a period of time.

According to the chaos theory the coincidence in time and
space can occur to give rise to phenomena of various kinds and
whose magnitude is not always in proportion with the origin, as
in the flapping of butterfly wings in the Amazon, which coincided
with other factors that may lead to a storm in Chicago. This may
support the Big Bang theory that 20,000 million years ago gave
rise to life, the spread of diseases and epidemics such as
leptospirosis, Chagas disease and the epidemic of the H1N1 virus,
originating from the human influenza virus. In this respect it is
noteworthy to mention the comments emanating from the World
Health Organization, in which they mention sciences of
complexity, chaos and chance as determinants of such epidemics,
endorsing the extent and opportunity of measures taken by public
health authorities in Mexico for its control.

The sciences of complexity and chaos influence social, political
and economic situations that we experience and that affect us on
a daily basis, suffice it to mention events such as the beginning
of World War I or an assassination that for various circumstances
came to be perpetrated, the Medical Movement of Mexico in
1965 initiated by the grievance and appeals from the residents of
a hospital and that could have been solved with simple,
inexpensive measures, the student movement of 1968 that begun
with the struggle of secondary school and pre-vocational students,
what happens in the social and political situation of this time as
also happened in Paris and Prague.

The articles written by Drs. Arch-Tirado and Rosado-Muñoz
remind us that we have passed from the linearity and reductionism
of complex dynamic systems, in which space, time and chance

intervene and force us to adopt a more widespread vision not
specifically to our specialty. The very complexity makes it
essential to the multidisciplinary approach of the current problems
within and outside medicine.

The whole is not equal to the sum of its parts. At the end of
the second article we are presented with the deterministic
equations, the behavior of different variables over time. In reality,
I did not understand the whole fractal forms, which forced me to
consult with other professionals who know them, understand
them, implement them and can explain them. I congratulate the
authors and thank them for having made me reflect on the science
of complexity, its mathematical representation and its application
for health sciences, as well as social sciences and economics,
which can direct policies for a more accurate and timely action
in all areas of life.
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The radioactive molecule is determinant

To the Editor:
In a recent article published in Cirugía y Cirujanos1 it was stated
that tetrofosmin “has the same features but with less cost” and
“has a similar behavior and can be used equally” when compared
with the lipophilic cation MIBI. These concepts are wrong.
Although most of the tetrofosmin accumulates in the cytoplasm
and only a small part binds to mitochondrial protein, MIBI is
sequestered in the mitochondrial matrix in response to
transmembranous potentials associated with mitochondrial
activity, providing information on the cellular bioenergy.2,3

Therefore, MIBI and tetrofosmin do not have “the same biokinetic
characteristics.”

The literature has shown significant clinical differences
between distinct radiocative molecules in the study of various
types of malignant tumors of the parathyroid glands and thyroid
nodules. In the latter, the negative predictive value (NPV) of
tetrofosmin never reaches 100%, whereas MIBI is constantly at
100% (the absence of MIBI uptake in a nonfunctioning thyroid
nodule always rules out cancer), a finding that our group reported
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in 2004 in a Mexican4 population and was corroborated in other
non-Mexican studies.5 This finding was recently reproduced
prospectively by an independent group in a European population.6

Clinically, distinct radioactive molecules are not similar or
interchangeable. Unlike tetrofosmin, MIBI does have determinant
clinical value, particularly in the evaluation of nonfunctioning
thyroid nodules with nondiagnostic fine needle aspiration biopsy.

Acad. Dr. Luis Mauricio Hurtado-López
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It is stated that upon clinical evaluation they have a similar
behavior as well as sharing many biological properties. This
is based on existing information.1-3

Both are lipophilic cationic agents used interchangeably in
myocardial perfusion studies and are the most useful
organotechnetium compounds in the study of various
neoplasms.4,7 Both agents, in studies performed in cell
cultures,8-10 have confirmed to be a substrate of the surface
glycoprotein Pgp, and both being lipophilic cationic complexes
behave as a substrate that is incorporated into the tumor cell
through a pump directly dependent on the presence of Pgp in
cytoplasmic membrane.11,12

This implies that the outcome in the clinical evaluation of
different malignancies is similar. Arbab et al.,13 after evaluating
the uptake of TFM, MIBI, and thallium on tumor cell lines,
concluded that the three tracers indicate (without difference)
cell viability, although the uptake of the first depends on the
mitochondrial membrane potential and the second of
mitochondrial accumulation. Based on their results, these
authors concluded that both compounds (TFM and MIBI) can
be used as “tumor imaging agents.”

2. When comparing the clinical usefulness of both agents in
detecting tumors, results show no difference between them,
and they may be used interchangeably.14 There is no
information in the literature for concluding that the negative
predictive value (NPV) of TFM is never 100% as is MIBI;
however, based on current evidence we cannot conclude, as
argued by the authors of the letter, that a negative MIBI rules
out thyroid cancer. Although the false negative rate is very
low in general, figures of 58%14 have been reported with a
specificity of 73% and NPV of 92-97%.15,16

3. Without basing their comments on bibliographical references,
the authors assure that there are differences between the two
radiopharmaceuticals in the study of various tumors, which is
not true. The exceptions are parathyroid adenomas, which are
excluded because the aim is to ascertain the usefulness of these
compounds in order to rule out cancer. It has been shown that
TFM is a radiotracer that is incorporated in various tumors such
as hepatocellular carcinoma,17 thyroid cancer,18,19 mediastinal
tumors, 20 soft tissue sarcoma and osteosarcoma, 21-24 breast cancer
(where it plays an important role especially in patients with high-
density mammograms that are difficult to assess and during the
investigation of high-risk patients and evaluation of recurrence)
25-28 and non-small cell bronchogenic carcinoma.29-32

Based on this information, we can conclude that TFM has an
important role in the evaluation of various neoplasms, similar to
MIBI and without the high cost. Evaluation of thyroid nodule is
not the exception.

Based on existing data, we may conclude that both components
produce similar results. Although there are reports that the NPV
with MIBI is 100%, in general it is not so, such as occurs with

Acad. Dr. Alejandro Reyes Fuentes
Editor, Cirugía y Cirujanos

It is an honor for us that our manuscript has been the subject of a
Letter to the Editor sent by such distinguished professionals. The
following is in response, clarifying a number of inaccuracies in
the letter:

1. Nowhere in the article was it stated that tetrofosmin (TFM)
has the same characteristics and biokinetic behavior as MIBI.
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TFM. This may be explained by the patient selection. It is also
logical because there are well-differentiated malignant thyroid
neoplasms and the only way to distinguish a follicular adenoma
is complete capsular evaluation and the presence of lymph
invasion in the hematoxylin/eosin analysis. Additionally, there
are incidentalomas immersed in benign thyroid nodules. In both
situations histopathological analysis alone confirms the diagnosis
of carcinoma.

For all the above reasons and as mentioned in our manuscript,
evaluation of a thyroid nodule with MIBI/TFM is subject to
clinical and ultrasound findings and outcome of fine needle
aspiration biopsy and directed to those patients in which none of
above parameters indicate surgery. Surveillance is an alternative
within the diagnostic and therapeutic schema of the thyroid
nodule.

José Francisco Gallegos Hernández
Pablo Pichardo Romero

Hiram Esparza Pérez
Jaime A. Reséndiz Colosia

Gabriel Minauro Muñoz
Dulce María Hernández Hernández

Hospital de Oncología, Centro Médico Nacional Siglo XXI,
Instituto Mexicano del Seguro Social

México, D. F., Mexico
E-mail: gal61@prodigy.net.mx; govame@gmail.com
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