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1.2. Índice de tablas y figuras 
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2. Introducción 

2.1. Introducción a la patología Rinosinusal. Patología nasal, 
poliposis y sinusitis crónica  

2.1.1. Definición 
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2.1.2. Epidemiología 
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2.1.3. Fisiopatología 
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2.1.4. Causas de la obstrucción del complejo osteomeatal 

,����������

G�"������������ ����������� ��#������)� �����#������)� *����	�)� ��6������� "�������������� B�������	�����	��������	��
�����	�CU�����	���	��������������	��������	����	��.	�

,��	�������	��	�����������	�������������"����������������(��������	��	�������	�����������������������	�O�����	�	��

	"���	������ �������������� 	"���	����� �	�	���*�� �	� G�,(� �����������	�� 	�� ��� ����������� �	� G�5(�
!����������������	����(�MG2�

4������������"�����	��

5�����������������"	��	�����	�P	�	�	�(������������U�

%	���������

�

2.1.5. Clasificación de la Rinosinusitis 
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2.1.6. Poliposis nasal 
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2.1.7. Clínica de las rinosinusitis 
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2.1.8. Diagnóstico de la Rinosinusitis 
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2.1.9. Complicaciones de las Rinosinusitis   
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2.2. Tratamiento  de la Rinosinusitis  
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2.2.1. Medicaciones 
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2.2.2. Cirugía endoscópica nasal 
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2.2.4. Ensayos clínicos con �-2-adrenérgicos 
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2.3. Justificación del trabajo 
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3. Hipótesis y objetivos 

3.1. Hipótesis: 
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3.2. Objetivos: 
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3.2.1. Objetivo primario: 
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3.2.2. Objetivos secundarios: 
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Abstract Significant bleeding during functional endo-

scopic naso-sinusal surgery (FESS) impairs recognition of

anatomical references and may negatively affect surgical

outcome. Through their hypotensive effect, adjuvant

anaesthetic agents may influence intraoperative bleeding.

The present study compared intraoperative bleeding in

patients undergoing FESS administered a clonidine-based

anaesthetic regimen and in patients receiving other an

anaesthetic combination with higher acquisition costs.

Prospective observational study included 37 subjects

undergoing FESS in 2011. Assessment of intraoperative

bleeding was according to type of anaesthesia (clonidine

vs. opioid derivatives). Patients receiving clonidine

(N = 11; 29.7 %) presented significantly lower surgical

field bleeding scores than those receiving opioid deriva-

tives (N = 26; 70.3 %) [mean (SD) Boezaart scores 1.91

(0.53) vs. 2.92 (0.79), p\ 0.0001]. The multivariate ana-

lysis including baseline characteristics and risk factors

related to bleeding intensity showed that the type of drug

used for controlled hypotensive anaesthesia was the best

predictor of bleeding during FESS, with an OR of 0.03 for

clonidine based vs. opioid based anaesthesia (p = 0.014).

The anaesthetic combination including clonidine for con-

trolled hypotensive anaesthesia produces lower levels of

surgical field bleeding during FESS. Compared with other

hypotensive anaesthetics, clonidine is inexpensive and

associated with better surgical conditions during FESS. If

confirmed through randomized clinical trials, the use of

clonidine during FESS can reduce surgical time and

improve surgical results through a less bloody field,

resulting in lower patient morbidity and improvement of

operating room resources.

Keywords Functional endoscopic sinus surgery �

Bleeding � Clonidine � Blood loss � General

anaesthesia

Introduction

Some patients with chronic rhino sinusitis (CRS) ± pol-

yposis unresponsive to medical treatment may eventually

need surgery to relieve their symptoms [1]. Functional

endoscopic naso-sinusal surgery (FESS) is currently the

surgical treatment of choice, but the outcome may be

strongly dependent on the surgical field conditions [2].

The presence of significant bleeding during the procedure

is critical, because it hinders the recognition of anatomical

references and the drainage routes of the paranasal sinuses

[3]. Special conditions such as Samter’s triad (ASA,
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CRS? polyposis, and asthma) and increased tissue vas-

cularisation secondary to inflammation may cause profuse

intraoperative bleeding which reduces visibility and

increases the risk of complications by harming sur-

rounding structures. Bleeding also extends the time of

surgery, as it requires the attention of the surgeon.

Obviously, optimising the surgical field conditions facil-

itates the surgical procedure [4, 5]. Various manoeuvres

have been proposed for reducing intraoperative bleeding,

from preoperative medical treatment to reduce inflam-

mation to raising the patient’s head so as to reduce

orthostatic blood pressure, or injecting anaesthetic with

adrenaline into the nasal mucosa before starting the sur-

gery, and repeated packing with cottonoids soaked in

adrenaline [6–10].

The type of anaesthesia used during surgery has also

been reported to influence the amount of blood loss and the

condition of the surgical field, through its hypotensive or

vasodilating action [11–16]. Controlled hypotensive gen-

eral anaesthesia should provide minimal toxicity, preserve

cerebrovascular autoregulation, and maintain heart func-

tion; its effects should be short-term and its management

uncomplicated [17].

Clonidine is an a-2-adrenergic agonist imidazole

derivative which acts by reducing the peripheral sympa-

thetic discharge. The pre-synaptic stimulation of a-2

receptors restricts the release of norepinephrine in the

central nervous system (CNS). Clonidine has an intrinsic

analgesic effect and produces sedation and preoperative

anxiolysis. The potential advantages of using anaesthetic

regimens with clonidine include better hemodynamic sta-

bility, attenuation of the sympathetic-adrenal response to

laryngoscopy and tracheal intubation, lower intraoperative

requirements of anaesthetic agents, and lower postopera-

tive pain [18–24]. Clonidine is inexpensive and has been

used clinically for many decades, and its favourable risk/

benefit profile is well known.

For their part, anilidopiperidine type opioids such as

fentanyl or remifentanil are selective agonists of l opioid

receptors with a rapid onset and short duration of effect.

They are widely used in conventional anaesthetic regimens

[25–27]. Several clinical reports have proposed that clo-

nidine-based anaesthetic regimens may perform better than

those based on opioid derivatives, reducing blood loss and

facilitating the performance of surgery [28–31]. However,

these suggestions have not been supported by systematic

clinical observation.

As clonidine- and opioid-based anaesthetic regimens are

both used at our centre (with the choice of technique

depending on the anaesthesiologist’s preferences), we

designed a prospective cohort study to obtain direct data on

their comparative effectiveness.

Materials and methods

Hypothesis and objectives

Our working hypothesis was that the use of hypotensive

anaesthesia including alpha2-adrenergic drugs, specifically

clonidine, may reduce intraoperative bleeding during FESS

interventions, facilitating visibility of the surgical field and

thereby reducing the operative time. Outcome measure-

ments were the amount of intraoperative bleeding during

FESS in two groups of surgical patients administered

general anaesthesia (GA), one including clonidine and the

other based on opioid derivatives (fentanyl or remifenta-

nil). The study also aimed to describe the perioperative

haemodynamics and any intraoperative adverse effects

associated with each anaesthetic regimen.

Study performance

Between January and December 2011 a cohort study was

conducted including 37 consecutive patients aged

16–80 years undergoing FESS who gave informed consent.

Patients with CRS with or without polyposis were inclu-

ded. Surgery could be either primary or revision. To avoid

selection bias, patients were excluded if they had any

contraindication for using clonidine, including a history of

coronary artery disease or heart rhythm disorders, blood

pressure B60 mmHg, moderate to severe heart failure,

signs of hypovolemia, and regular treatment with alpha or

beta adrenergic blockers or calcium antagonists.

Gender, age, weight, anaesthetic risk category according

to ASA, preoperative diagnosis (CRS with or without pol-

yposis) and extent of disease (polyposis grading I to IV),

presence of Samter’s triad, and sinus occupancy measured

on the Lund-Mackay scale (0–24 points) [32] were recorded

at baseline. Further information was collected on the char-

acteristics of the intervention (primary or revision FESS,

unilateral or bilateral), type of anaesthetic drugs, and any

consequences of the hypotensive effect of anaesthetics:

degree of mucosal oedema by visual inspection at the start

of the intervention (mild, moderate or severe), haemody-

namic variables during anaesthesia: systolic and diastolic

blood pressure, (SBP and DBP respectively), mean blood

pressure (MBP), heart rate (HR), and ventilation (final

CO2), as well as the total duration of surgery.

Patients received anaesthesia according to the protocols

of the centre, which include a balanced induction based on

propofol and fentanyl, muscle relaxation with a non-

depolarizing agent, and sevoflurane maintenance. Midaz-

olam is also included as clinically required. To this base-

line standard regimen, the anaesthetist chose to add

clonidine (1–1.5 mcg/kg 30 min preoperatively) or to use
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an opioid-based regimen, at their preference. All patients

received antiemetic prophylaxis with two doses of

0.01 mg/kg of dexamethasone intraoperatively and antibi-

otic prophylaxis with 1 g of co-amoxiclav at the time of

anaesthetic induction. Our routine procedures do not

include any pre-operative antibiotic or anti-inflammatory

treatment.

Intraoperative bleeding was assessed through two sub-

jective methods: the Boezaart scale to evaluate the surgical

field bleeding [30] and a subjective evaluation by the sur-

geon using a 100 mm visual analogue scale (VAS). As an

objective method, the volume of fluid aspirated from the

surgical field during surgery was also measured.

The sample comprised all the cases operated during the

predetermined duration of the study.

Ethics

The study was authorised by the Ethics Committee for

Clinical Research prior to the inclusion of the first patient

in the study and was, therefore, performed in accordance

with the ethical standards laid down in the 1964 Declara-

tion of Helsinki. After a full explanation of the study,

patients were asked to give informed consent prior to

enrolment. Data were collected anonymously; data forms

were coded and the subject’s identity was not traceable.

Statistical analyses

Qualitative variables were described by the number of

valid values and the frequency and percentage of each

category, and compared between groups using either Chi

square (v2) or Fisher exact tests, as applicable. Quantitative

variables were described by measures of central tendency

and dispersion, as appropriate, and compared between

groups using either Student t test or ANOVA. Ordinal

variables were described as both quantitative and qualita-

tive; in particular, the Boezaart score for bleeding was also

dichotomised into slight (score B 2) and severe bleeding

(score[ 2). In order to control for possible baseline dif-

ferences between treatments in the risk of surgical field

bleeding, a multivariate logistic regression analysis was

built that included the baseline variables whose p values for

differences between treatments were\0.15. SPSS version

20 was used for statistical analysis.

Results

All subjects undergoing FESS due to CRS ± polyposis

during 2011 (n = 37) were invited to participate. All

patients gave informed consent. Information was thus

gathered on a total of 37 patients (23 males, 62.2 %), with

a mean age of 47.8 years (SD ± 18.8), and a mean weight

of 80 kg (SD ± 16). Table 1 displays the baseline char-

acteristics of the cohort. The ASA anaesthetic risk category

II was the most common (62.2 %). Surgery was performed

by six different surgeons and anaesthesia by 12 different

anaesthetists. CRS? polyposis was the main indication for

FESS (n = 27). Patients with CRS? polyposis had a

higher Lund-Mackay score prior to surgery than patients

with chronic sinusitis, with means (SD) of 14.5 (±7.1) and

Table 1 Baseline characteristics of the patients

Clonidine
N = 11

Opioid
derivatives
N = 26

Statistical
significance

CRS 2 (18.2 %) 8 (30.8 %) #
p = 0.122

CRS? polyposis 9 (81.8 %) 18 (69.2 %)

Grade I 5 (45.5 %) 8 (31 %) *p = 0.619

Grade II 3 (27.3 %) 6 (23.1 %)

Grade III 0 (0.0 %) 3 (11.5 %)

Grade IV 1 (9.1 %) 1 (3.8 %)

Unilateral surgery 6 (54.6 %) 6 (23.1 %) #p = 0.122

Bilateral surgery 5 (45.5 %) 20 (76.9 %)

Asthma antecedent 1 (9.1 %) 8 (30.8 %) #p = 0.229

Samter’s triad 1 (9.1 %) 6 (23.1 %) #p = 0.649

Lund-Mackay
scores
(mean ± SD)

11.36 (±6.38) 13.35 (±7.26) $p = 0.438

ASA class

1 1 (9.1 %) 6 (23.1 %) *p = 0.213

2 6 (54.5 %) 17 (65.4 %)

3 3 (27.3 %) 3 (11.5 %)

4 1 (9.1 %) 0 (0 %)

Lund-Mackay score ranges from 0 to 24 points
# Fisher’s exact test, * Chi square test, $ Student’s t test

Table 2 Surgery duration in minutes according to type of FESS

CRS CRS? polyposis Total

Bilateral

n 5 20 25

Mean (min) 126.0 145.5 141.6

SD (min) ±47.0 ±39.0 ±40.5

Unilateral

n 5 7 12

Mean (min) 57.0 79.3 70

SD (min) ±26.8 ±27.0 ±28.1

Total

n 10 27 37

Mean (min) 91.5 128.3 118.4

SD (min) ±51.2 ±46.4 ±49.9

CRS chronic rhino sinusitis
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8.1 (±4.1) points, respectively. The duration and charac-

teristics of the FESS surgery according to the type of

surgery are summarised in Table 2.

Clonidine was used as a part of anaesthetic regimen in

11 (29.7 %) patients, while the remaining 26 patients were

treated by adding fentanyl (11 patients, 29.7 %), remifen-

tanyl (11 patients, 29.7 %), or both (four patients, 10.8 %)

to the standard anaesthetic regimen. No statistically sig-

nificant differences were observed in the univariate ana-

lysis of the type of anaesthetic used regarding the

characteristics of the naso-sinusal pathology (type of

intervention, presence of asthma and/or Samter’s triad).

After induction of anaesthesia, the main surgery field

assessment outcomes (mucosal oedema assessed through

endoscopy at the beginning of the procedure, mean

hemodynamic parameters during surgery, duration of sur-

gery, and bleeding outcomes), according to the employed

anaesthetic regimen, were registered and are displayed in

Table 3.

The intensity of mucosal oedema assessed at the

beginning of the procedure was significantly milder in

subjects receiving clonidine than in subjects receiving

opioid derivatives only. No significant differences were

observed in the duration of the surgery or in the mean

haemodynamic values, although patients receiving cloni-

dine tended to present lower point estimates.

Patients treated with clonidine also presented signifi-

cantly lower scores on the Boezaart scale and the visual

analogue scale for field bleeding assessment (Table 3). The

frequency of cases with severe bleeding (Boezaart[ 2)

was also significantly lower in patients receiving clonidine

than in patients treated with opioid derivatives (Table 3).

The volume of fluid aspirated from the surgical field

during surgery showed high variability but did not show

statistical differences between patients treated with each

type of anaesthesia.

A multivariate analysis of the risk of severe surgical

field bleeding (Boezaart[ 2) included several dependent

variables that have previously been described as risk fac-

tors for bleeding and also the type of anaesthesia regimen

used. Only the type of anaesthesia was significantly asso-

ciated with a lower risk of bleeding (Table 4).

Table 3 Outcomes during surgery

Clonidine Opioid derivatives

N % N %

Mucosal oedemaa

Mild 4 34.6 1 3.8

Moderate 4 34.6 17 65.4

Severe 3 27.3 8 30.8

Mean ±SD N 95 %CI Mean ±SD N 95 %IC

SBP (mmHg) 89.8 14.4 11 81.3–98.3 100 12.6 26 95.2–104.8

DBP (mmHg) 58.3 11.2 11 51.7–64.9 62.2 12.6 26 57.4–67.0

MBP (mmHg) 62.9 10 11 60.0–68.8 70.1 9.6 24 66.3–73.9

HR (lpm) 65.2 12.6 11 57.8–72.7 74.8 15.4 25 68.8–80.8

Surgery duration(min) 106.4 53.0 11 75.1–137.7 123.5 48.7 26 104.8–142.2

Boezaart scoreb (points) 1.91 0.53 11 1.6–2.2 2.92 0.79 26 2.6–3.2

Blood volume (mL) 83.6 84.1 11 33.9–133.3 136.7 98.6 26 98.8–174.6

VASb (mm) 2.64 2.94 11 0.9–4.4 6.65 2.33 26 5.8–7.6

N % 95 %CI N % 95 %CI

Severe bleeding (Boezaart[ 2)c 1 9.1 -14.9–33.1 19 73.1 49.0–97.2

SBP systolic blood pressure, DBP diastolic blood pressure, MBP mean blood pressure, HR heart rate, Vol volume of fluid aspirated from the
surgical field during surgery

Boezaart scores: 0 = no bleeding (cadaveric conditions), 1 = slight bleeding—no suctioning required, 2 = slight bleeding—occasional suc-
tioning required, 3 = slight bleeding—frequent suctioning required. Bleeding threatens surgical field a few seconds after suction is removed,
4 = moderate bleeding—frequent suctioning required. Bleeding threatens surgical field directly after suction is removed, 5 = severe bleeding—
constant suctioning required. Bleeding appears faster than can be removed by suction; surgical field severely threatened and surgery usually not
possible
a Fisher p value = 0.034
b Anova p value\0.0001
c Fisher’s p value = 0.001
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Discussion

The present case series describes 37 consecutive cases over

a 12-month period undergoing FESS surgery at our centre.

Because all patients who underwent surgery agreed to

participate, the sample can be considered fully represen-

tative of our routine clinical practice. The patients’ char-

acteristics also match those of other series in our

environment [2].

The typical patient undergoing FESS was a middle-aged

male, weighing 80 kg, with an anaesthetic risk category

ASA II, suffering from a CRS with bilateral polyposis

grade III-IV.

Because of the predominance of patients with polyposis,

the mean preoperative Lund-Mackay score of the study

population was high ([12). Since both bilateral surgery for

polyposis and Lund-Mackay scores C12 are known risk

factors for intense bleeding during FESS surgery [5, 32–

34], the study population can be regarded as representative

of patients with high risk for intraoperative bleeding.

The Boezaart scores and the surgeon’s assessment of the

degree of surgical field bleeding recorded on a visual

analogue scale revealed significant differences in surgical

field bleeding between the clonidine and opioid derivative

groups. The measurement of the volume of liquid aspirated

during surgery also showed a trend towards lower scores

with clonidine, but intersubject variability was high and the

differences between groups were not significant. Similarly,

the mean operative time showed a trend towards shorter

duration in the clonidine group, with crude differences for

point estimates of 17 min over a mean surgery duration for

the entire cohort of 118 min, but again surgery duration

showed high intersubject variability and, in our small series

of patients, also failed to reach significance.

Although the small sample size may have reduced the

ability to detect statistical significance in some parameters,

our finding of a significantly lower proportion of subjects

with scores indicating mild bleeding is clinically relevant.

The consistency of our observations strongly suggests that

the use of clonidine achieves the same surgical conditions

as other TIVA (total intravenous anaesthesia) techniques,

and may thus simplify surgical procedures by reducing the

need for field aspiration and cleaning of the endoscope and

by allowing easier access to anatomical structures. The

reduction in surgical time achieved in this way may

improve the efficiency of operating room allocation and

help to optimise the use of resources.

Furthermore, patients administered clonidine as part of

their anaesthetic regimen presented significant reductions

in mucosal oedema at the time of endoscopic examination.

Clonidine is administered half an hour before the inter-

vention, so its hypotensive effect is evident already at the

beginning of surgery [19, 21]. This provides additional

support to the results observed in bleeding variables.

As for intraoperative haemodynamic variables (blood

pressures and heart rate) no significant differences were

observed between the anaesthetic regimens. However, a

trend towards lower mean point estimates for SBP, MBP and

HRwas observed in clonidine-treated patients, though not for

DBP. These results support the hypothesis that clonidine

helps to achieve the desired goal of intraoperative hypoten-

sion [20]. However, given the limited sample size of this

study, no firm conclusions can be derived from the observed

data and larger studies are needed to confirm the hypothesis.

Bleeding was assessed through both subjective and

objective methods (Boezaart scale and VAS, and aspirate

volume in ml). These subjective variables have been

widely used for this purpose and are generally considered

suitable [35–37], though objective variables are generally

preferred and regarded as more robust. However, the

amount of blood in the aspirate is actually diluted in the

rinsing liquid, and thus the assessment of the volume of

aspirate as an indicator of surgical bleeding in FESS is

influenced by the amount of liquid used in rinsing proce-

dures and by the number of cleaning procedures performed.

As a result, it should only be regarded as a rough indicator

of the amount of bleeding. In our study, all subjective

parameters gave consistent results and precise estimates

and detected significant differences, while the measure-

ment of the aspirate volume showed high variability.

Two methods have been proposed to refine the objective

measurements: subtracting the irrigation volume from the

Table 4 Multivariate model for severe bleeding in surgical field as assessed by Boezaart score C2

Univariate models Multivariate model

OR Lower 95 % CI Upper 95 % CI P value OR Lower 95 % CI Upper 95 % CI P value

Regimen (clonidine) 0.037 0.004 0.343 0.004 0.03 0.002 0.490 0.014

Surgery (bilateral) 6.375 1.348 30.142 0.019 4.401 0.175 110.578 0.368

Lund-Mackay score 1.119 1.006 1.244 0.039 1.227 0.966 1.560 0.094

Indication (polyposis) 0.398 0.085 1.873 0.244 0.064 0.004 1.042 0.064

ASA score 0.690 0.260 1.834 0.457 0.602 0.086 4.218 0.609
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total volume collected in the canister [38], and estimating

the amount of blood from the haemoglobin concentration

in the aspirate [39]. In future studies, the use of one of these

methods to correct the aspirate volume may improve the

suitability of the objective assessments and may thus yield

more robust estimates that are unaffected by the subjective

component.

The present study applied an observational approach.

The choice of the anaesthetic regimen to be applied to each

patient was not randomised, but determined by the anaes-

thetist based on routine clinical practice, medical criteria,

and personal preferences. As both surgeons and anaesthe-

tists were aware of the treatments, we cannot rule out a

certain indication bias in treatment selection or observation

biases in the clinical evaluation of variables with subjective

components like haemodynamic parameters, bleeding

assessments, and surgical time [40].

Although both types of anaesthesia are used interchange-

ably, and regardless of the disease leading toFESS, therewas a

trend towards a more frequent indication of clonidine in

patients with CRS? polyposis (81.8 %) than in patients with

CRS alone (18.2 %). There were no significant differences

between the treatment groups in theproportionofpolyposes or

sinusitis, but an indication bias is possible nonetheless.

However, a number of differences in the baseline character-

istics of patients suggest that risk factors for increased surgical

bleeding [5, 34, 35] were higher in the group receiving clo-

nidine-based regimens. As it was this group that presented

better results, the indication bias is unlikely to be the expla-

nation for the lower surgical bleeding observed with cloni-

dine, thus lending further support to the findings.

As regards the observation bias, the consistency of the

results in spite of the use of different methods (the objec-

tive measurement of the volume of fluid aspirated and the

subjective ratings on the Boezaart scale and VAS) also

adds support to the hypothesis that the use of clonidine may

result in lower levels of surgical field bleeding. The

intraoperative haemodynamic parameters suggesting a

trend towards lower SBP and MBP with clonidine are also

biologically consistent with the drug’s ability to reduce

mucosal irrigation and subsequent bleeding, and the trend

towards a lower duration of the surgery also suggests better

field conditions, less need for field rinsing, and more

straightforward procedures.

Finally, the fact that different observers contributed to

the assessments (up to six different surgeons and 12

anaesthetists) may have increased the heterogeneity of the

variables studied and thus impaired their discriminative

value. Despite the small sample size, however, the mea-

sures were accurate and reliable enough to identify sig-

nificant differences in several bleeding variables.

Thus, despite the limitations posed by the observational

approach, the internal validity and robustness of the study

can be considered to be satisfactory. The external validity

of the results is also consistent with previous studies

describing a better hypotensive effect of anaesthetic regi-

mens that include clonidine or other a-2 adrenergic ago-

nists, as well as an association with lower intraoperative

bleeding than other alternatives in a number of surgical

procedures [20, 21, 24, 28, 29, 41, 42].

In summary, the present observational study describes

an association between the use of clonidine as part of the

anaesthetic regimen for controlled hypotension during

FESS and lower surgical field bleeding compared with

anaesthetic regimens using opioid derivatives only. The

reduction observed in intraoperative bleeding is also

associated with lower mucosal oedema at the time of sur-

gery and with trends towards lower blood pressure and

heart rate during surgery and shorter surgical time. Despite

the limitations of the methodology, all observations and

measurements are consistent, and any differences in base-

line risk factors for surgical bleeding between the treatment

groups would in fact have made the clonidine group bleed

more, not less, than the opioid derivative group. Clonidine

is a well-known and inexpensive drug, whose use in regi-

mens for hypotensive anaesthesia may improve surgical

conditions during FESS and reduce surgical time without

substantial expenses. The anaesthetic regime described

here warrants confirmation in a randomised clinical trial.
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SUMMARY 25 

Background: Significant bleeding during functional endoscopic naso-sinusal surgery 26 

(FESS) impairs recognition of anatomical references and may negatively affect surgical 27 

outcome. Anaesthesia including clonidine as an adjuntive hypotensive agent may reduce 28 

intraoperative bleeding.   29 

Methodology/Principal: A randomised comparison of clonidine-based vs remifentanil-30 

based hypotensive anaesthetic regimen was conducted in patients undergoing FESS.  31 

The main assessment was the proportion of subjects with Boezaart scores of surgical 32 

field bleeding < = 2 (scarce bleeding), as blindly assessed from video recordings by a 33 

third surgeon not involved in patient care.   34 

Results: A total of 47 subjects underwent FESS and were randomised to clonidine 35 

(N=22) or remifentanil (N=25). A significantly lower proportion of patients in the 36 

clonidine arm had blindly-assessed Boezaart scores higher than 2 (4 (18.2%) vs 13 37 

(52.0%)), p= 0,032), with significantly lower mean [95% CI] blind Boezaart scores at 38 

60 minutes (2.08 [1.79;2.38] vs 3.14 [2.87;3.42]; p=0.001) and at 120 minutes (2.33 39 

[1.84;2.82] vs 3.04 [2.59;3.49]; p = 0.031. Similar findings were reported by the 40 

operating surgeon, and when Wormald and VAS scores were used. Objective estimates 41 

of bleeding and the duration of surgery and anaesthesia did not differ between groups.  42 



Conclusions: In conclusion, the use of clonidine- based controlled hypotensive 43 

anaesthesia achieves lower surgical field bleeding during FESS.  44 

 45 

Key words: Functional Endoscopic Sinus Surgery, bleeding, clonidine, blood loss, 46 

general anaesthesia 47 

 48 

INTRODUCTION 49 

During functional endoscopic sinus surgery (FESS), one of the most important factors 50 

determining the efficacy of the technique and the potential development of surgical 51 

complications is bleeding. Excessive bleeding compromises surgical field visibility, 52 

impedes the identification of anatomical landmarks and increases the risk of harming 53 

the surrounding structures. Uncontrolled bleeding also significantly increases surgical 54 

time 
(1, 2)

. Several approaches have been tested in order to reduce intraoperative 55 

bleeding, including raising the patient’s head to reduce orthostatic blood pressure, the 56 

use of preoperative corticosteroids to reduce inflammation, injection of adrenaline in the 57 

diseased mucosa prior to surgery, administration of intravenous or topical tranexamic 58 

acid and even repeated packing with cottonoids soaked in adrenaline during surgery 
(3-7)

. 59 

Additionally, several physiological factors such as arterial blood pressure, heart rate, 60 

thrombopenia, and coagulation disorders have been associated with the extent of 61 

perioperative bleeding and require prior medical management. In this context, 62 

appropriate patient positioning and controlled doses of general anaesthetic agents allow 63 

satisfactory haemodynamic management during surgery 
(8, 9)

, reducing blood loss and 64 

optimizing the surgical field. Hypotensive general anaesthesia achieves controlled short-65 

term hypotension, with minimal toxicity and preservation of cerebrovascular blood flow 66 

and autoregulation 
(10)

. 67 

Among the most frequently used hypotensive anaesthetic agents are opioid agonists like 68 

fentanyl or remifentanil, or central acting agents like clonidine. Clonidine is an α-2-69 

adrenergic agonist that reduces blood pressure by decreasing the peripheral sympathetic 70 

discharge. It has been widely used because of its well-known advantages in 71 

haemodynamic management during general anaesthesia and its favourable risk/benefit 72 

relationship 
(11-16)

, and also as a pre-medication before total intravenous anaesthesia in 73 

order to improve surgical field visualization. For their part, fentanyl and remifentanil 74 

are selective agonists of µ opioid receptors. These agents are fast-acting and have a 75 

short half-life 
(17-18)

.  76 



Both types of agent have been extensively used in conventional general anaesthesia. 77 

Previous clinical reports have identified major differences between them, suggesting 78 

better results with clonidine-based regimens, although these observations have not been 79 

adequately analysed in systematic clinical studies 
(19-21)

. Previously, our group carried 80 

out an initial observational cohort study including 37 consecutive patients undergoing 81 

FESS who received either clonidine or opioid-based hypotensive anaesthetic regimens, 82 

according to the anaesthetist’s preferences. Assessing surgical field bleeding with the 83 

Boezaart bleeding scale, we found that patients who received clonidine-based 84 

hypotensive anaesthesia presented significantly lower scores. According to a 85 

multivariate analysis adjusted for baseline risk factors for bleeding, the differences were 86 

explained mostly by the type of anaesthesia received 
(22)

. 87 

Based on the encouraging results of that pilot study, we designed a prospective, 88 

randomised, double-blind clinical trial with the aim of obtaining robust clinical 89 

evidence of the differential effect of clonidine versus an opioid-based anaesthetic 90 

regimen on surgical field bleeding during FESS. 91 

 92 

MATERIALS AND METHODS 93 

A randomised, double-blind trial was designed in order to compare intraoperative 94 

surgical field bleeding with clonidine- or remifentanil-based anaesthetic regimens. Our 95 

working hypothesis was that the use of the alpha2-adrenergic drug clonidine as a 96 

hypotensive agent in a total intravenous anaesthesia (TIVA) regimen would reduce 97 

intraoperative surgical field bleeding and improve visibility during FESS interventions 98 

compared with a remifentanil-based TIVA regimen. The study was conducted at two 99 

different settings (Hospital de Sabadell, Sabadell, Barcelona, and Clínica del Vallés, 100 

Sabadell, Barcelona) by the same surgeon (AC).  101 

Patients 102 

Patients were eligible if they were aged 18 years or older, were programmed for FESS 103 

due to chronic rhinosinusitis (CRS) ± nasal polyposis, had an ASA score (American 104 

Society of Anesthesiologists Physical Status Scale Ratings) I-III, and provided signed 105 

informed consent. Patients were excluded if they had contraindications for either FESS 106 

or any of the studied anaesthetic regimens, presented coagulation disorders, previous 107 

history of coronary arteriopathy, stroke or arrhythmia, or had recently received 108 

adrenergic or calcium channel blockers (“recent” being considered as a period of less 109 

than seven half-lives of the drug).  110 



Randomisation to each of the arms was done in blocks and stratified by the centre where 111 

surgery was performed and according to the indication for surgery (chronic 112 

rhinosinusitis with or without nasal polyposis). Individual sealed codes were prepared at 113 

the Clinical Pharmacology Department according to a randomisation list, using the 114 

Winpepi version 2.67 - Etcetera: Balanced stratified [module A4] 
(23)

. The list and a 115 

copy of the codes were kept safely and separately in a file that was not accessible either 116 

to surgeons or to anaesthetists. Patients were randomly allocated on arriving in the 117 

operating room by the anaesthetist, who opened the first available sequentially 118 

numbered sealed code within the patient stratum. Treatment allocation was open for the 119 

anaesthesiologist and blind for the surgeon. 120 

Treatments 121 

Treatment consisted of either a single intravenous dose of 1 to 1.5 micrograms (µg) per 122 

kilogram (kg) of clonidine in saline infusion 20 minutes before the initiation of the 123 

surgery, or a continuous perfusion of 0.1 to 0.2 µg per kg and minute (min) of 124 

remifentanil during the procedure. In addition to the treatments studied, patients 125 

received anaesthesia according to the centre’s standardized local protocols, consisting of 126 

a balanced anaesthetic induction with 4 milligrams (mg) per kg of propofol and 2-3 µg 127 

per kg of fentanyl, a non-depolarising neuromuscular blocking drug, and anaesthetic 128 

maintenance with sevofluorane. Premedication included 4mg of dexamethasone and 129 

ondansetron as prophylaxis of nausea and vomiting, and midazolam in some cases at the 130 

discretion of the anaesthesiologist. All patients received intraoperative prophylaxis with 131 

a single dose of 1g co-amoxiclav (or 300-600mg of clindamycin in case of allergy to 132 

betalactams). Our standard routine protocols do not include any preoperative anti-133 

inflammatory medication.  134 

Assessments 135 

Blood loss was evaluated by the operating surgeon (blinded) and an external rhinologist 136 

(blinded) who reviewed the complete records of the surgical intervention. 137 

Every 60 minutes, intraoperative bleeding was measured by the operating surgeon using 138 

three subjective methods: the Boezaar 
(24)

 and Wormald 
(25)

 surgical field bleeding 139 

scores, and a visual analogue scale (VAS). Interventions were also video-taped with the 140 

camera coupled to the endoscope, and sent in batches of ten recordings to an external 141 

investigator who was blinded to patient and treatment identity for evaluation of bleeding 142 

using the Boezaart and Wormald scores and the VAS at the predefined time points. The 143 

main variable was the proportion of patients with intense bleeding, defined as a mean 144 



Boezaart score above 2 during surgery as assessed by the external investigator. 145 

Other objective outcome measures included the estimated amount of blood loss, derived 146 

from the volume and haematocrit of the fluid aspirated during surgery. This value was 147 

corrected by the patient’s mean haematocrit, according to the formula Hba (g dl-1) x V 148 

(ml) / Hbm (g dl-1), where Hba represents the haematocrit of the fluid aspirated from 149 

the surgical field, V the total volume of the aspirated fluid and Hbm the patient’s mean 150 

haematocrit, considering pre- and post-operative values 
(26)

. Total surgical and 151 

anaesthesia time, haemodynamic parameters (systolic and diastolic blood pressure (SBP 152 

and DBP), mean blood pressure (MBP) and heart rate (HR) were measured every 15 153 

min, and ventilation (CO2 at the end of procedure). Adverse events (complications) 154 

were also registered. Other potentially relevant baseline characteristics for prognosis 155 

were recorded, including sinus occupancy based on the Lund-Mackay scale (0-24 156 

points) (27), extent of disease (polyposis grading I to IV), presence or absence of 157 

Samter’s triad, previous history of asthma, concurrent pharmacological treatment and 158 

other medical diseases. Patients were followed until hospital discharge and one week 159 

later. Postoperative clinical outcomes included time to patient discharge, need to return 160 

to hospital for surgery-related complications, need for reoperation, and any late adverse 161 

events.  162 

Statistical analysis 163 

The main variable, the dichotomised mean Boezaart value [2 or lower vs higher than 2] 164 

as assessed by the external surgeon was compared using a Fisher exact test for 165 

differences between groups and considering the randomisation strata; the comparison 166 

was also done using only the worst bleeding score for each patient.  167 

Qualitative variables were described by the number of valid values and the frequency 168 

and percentage of each category, and compared between groups using Fisher exact tests. 169 

Quantitative variables were described by measures of central tendency and dispersion, 170 

and compared between groups using Mann-Whitney’s test. Variables measured at 171 

different time points (Boezaart and Wormald scales each 60 minutes and SBP, DBP, 172 

MBP and HR every 15 minutes during the intervention) were analysed using a stratum- 173 

and baseline-adjusted repeated measurement analysis for each time point. The main 174 

analysis was done by intention to treat (ITT), using the full analysis set; a sensitivity 175 

analysis using only patients who adhered to the protocol was also performed for the 176 

principal and key secondary variables.  177 

Ethics 178 



The study was authorised by the corresponding Independent Ethics Committee and by 179 

the Spanish Agency of Medicines and Medical Devices prior to the inclusion of the first 180 

patient in the study, and was conducted in accordance with the ethical standards laid 181 

down in the Declaration of Helsinki (updated October 2013, Fortaleza, Brazil) and with 182 

the standards of the International Conference on Harmonization of Good Clinical 183 

Practice. After a full explanation of the study, all patients were asked to give informed 184 

consent prior to enrolment. Data forms were coded and dissociated data were used for 185 

analysis.  186 

 187 

RESULTS 188 

All consecutive subjects undergoing elective FESS for CRS +/- polyposis in two 189 

separate settings between March 2012 and March 2013 (N= 50) were assessed for 190 

eligibility. Out of 50 cases, two did not consent to participate and one finally did not 191 

undergo surgery. The remaining 47 subjects were randomised. Figure 1 summarises the 192 

patient eligibility flow. There were no significant differences in baseline characteristics 193 

between the groups, and in particular in the type of anaesthesia or the surgical 194 

complexity prognosis as assessed by mean (SD) Lund-Mackay scores, which were 11.9 195 

(6.9) in clonidine vs 13.0 (7.0) remifentanil (p=0.546). The most frequent indication for 196 

surgery was CRS +/- polyposis (n = 15 patients in the clonidine arm and 17 in the 197 

remifentanil arm); most procedures involving the posterior ethmoid +/- sphenoid (n=14 198 

in the clonidine arm and N=17 in the remifentanil arm), and only a few cases (n=2 in 199 

the clonidine arm and N=4 in the remifentanil arm) were secondary revision surgeries. 200 

Table 1 summarises the main characteristics of the study population. Five surgeons and 201 

two anaesthetists were involved in patient care and assessments, and a sixth surgeon 202 

took part in the evaluation of video-recordings of the FESS. 203 

In the ITT analysis of the primary endpoint, significant differences were observed 204 

between treatments in the proportion of patients who had a mean Boezaart bleeding 205 

score >2 (intense bleeding), as assessed from video recordings by a blinded surgeon 206 

(n=4; 18.2%) in the clonidine arm vs (n=13; 52.0%) in the remifentanil arm, with a 207 

difference (95%CI) of 33.8% (range 8.5% to 59.2%). Similar results were observed in 208 

the stratified analysis, and also when the worst value recorded per patient during 209 

surgery was used instead of the mean value (n=5; 22.7%) in the clonidine arm vs (n=15; 210 

60.0%) in the remifentanil arm, with a difference of 37.3% (range: 11.3% to 63.6%) 211 

(Table 2). The analysis of the mean bleeding values at different times, carried out with 212 



the Boezaart or Wormald scales by the operating surgeon or by the external blinded 213 

investigator, showed significant differences from the start of the procedure until the 214 

second hour of surgery, but not in the assessment after three hours. The VAS 215 

assessments were less sensitive and showed differences only at certain points (Table 2 216 

and Figure 2).  217 

In general, the analysis of haemodynamic parameters showed low values for SBP, DBP 218 

and MBP during surgery in both groups. Significantly higher values were observed in 219 

the clonidine arm for SBP at 01:15 hours and for DBP, MBP and HR at 00:30 and 00:45 220 

hours. Heart rate followed a similar pattern (Figure 3b). The duration of surgery and 221 

final CO2 did not differ between groups; no difference in the rate of postoperative 222 

bleeding or complications was observed (Table 3). The results were similar when only 223 

patients treated according to the protocol were considered (N = 45; 21 in the clonidine 224 

arm and 24 in the remifentanil arm) (data not shown). 225 

 226 

DISCUSSION 227 

Hypotensive controlled anaesthesia has yielded promising results in bleeding control 228 

during FESS. Previous studies have reported differences between hypotensive 229 

anaesthesia based either on opioid antagonists like fentanyl or remifentanil, or on 230 

central acting agents like clonidine 
(19-21)

. The evidence suggests that clonidine and other 231 

α2 agonists like dexmedetomidine have a more favourable pharmacological profile 232 

which offers better, more controlled haemodynamic management, with an optimized 233 

hypotensive effect during anaesthesia that allows safe bleeding control 
(28-31)

. In our 234 

previous observational cohort pilot study we recorded a trend towards a better 235 

haemodynamic profile and heart rate estimates, lower bleeding scores and reduced 236 

surgery duration with clonidine as compared to an opioid-based regimen 
(22)

. The 237 

purpose of the present study was to confirm these results in a randomised double-blind 238 

clinical trial in order to generate robust, consistent evidence of the role of clonidine in 239 

FESS compared with the opioid agonist remifentanil. 240 

The main study outcome – the proportion of patients with a mean Boezaart value higher 241 

than 2 (intense bleeding) – showed statistically significant differences. Intense bleeding 242 

was recorded in 52% of remifentanil patients, but only in 18.2% of clonidine patients. 243 

These differences were consistently observed when comparing the mean Boezaart and 244 

Wormald scales, mainly in the first two hours of surgery. Patients included in the trial 245 

had relatively high preoperative Lund-Mackay scores (mean values >12), due to the fact 246 



that bilateral CRS with polyposis refractory to medical treatment was the most frequent 247 

indication for surgery, although there were no baseline differences between groups. As 248 

bilateral surgery for polyposis and Lund-Mackay scores higher than 12 are both 249 

independent risk factors for intense bleeding during FESS 
(27, 32)

, our study population 250 

can be considered as high risk for suffering increased intraoperative bleeding, and thus 251 

appropriate for the assessment of the efficacy of clonidine as a hypotensive anaesthetic 252 

agent. Our observation of a significant effect can therefore be considered clinically 253 

relevant.  254 

The fact that the anaesthetist was in charge of randomisation and was thus aware of the 255 

identity of the treatment could be regarded as a potential bias, because bleeding was 256 

assessed using subjective measurement scales (Boezaart, Wormald and VAS). 257 

However, these scales have been used in previous studies 
(3,11,24,25)

 and were therefore 258 

considered adequate for our trial. In addition, the study was designed as a blinded, 259 

independent external review of video recordings with assessment of the surgical field at 260 

predefined time points. As a result, internal and external assessment yielded similar 261 

results with a high grade of concordance. 262 

Bleeding volume was calculated from the volume of the surgical aspirate by the 263 

haematocrit of the liquid and that of the patient, using a mean of pre- and post-operative 264 

haematocrit values 
(20)

. However, the haematocrit value of the aspirate was highly 265 

variable, often below 1%, thus providing disparate values which did not prove sensitive 266 

enough to detect differences between treatments.  267 

As expected, haemodynamic parameters showed sustained intraoperative hypotension 268 

with no substantial differences between the two types of anaesthesia, except for higher 269 

MBP, DBP and HR at 30 and 45 minutes with clonidine (figure 3). Opioids are 270 

vasodilating agents that induce hypotension via histamine and nitrous oxide release at 271 

the vascular level. They may also have a direct effect on vascular smooth muscles 272 

inducing arteriolar vasodilation 
(33)

. Clonidine is an alpha2-adrenergic agonist, acting 273 

mainly in the central nervous system, where the stimulation of alpha-2 receptors 274 

inducea peripheral arterial vasodilation. However, as an agonist administered 275 

intravenously, clonidine might also have some non-specific alpha agonist 276 

vasoconstriction properties at the peripheral level. This might explain why it is less 277 

likely to induce capillary vasodilation in tissues and is thus able to reduce surgical field 278 

bleeding 
(34, 35)

.  279 

The effect on surgical field bleeding scores was substantial and significantly higher in 280 



the clonidine group in the first two hours of the procedure, but the differences were not 281 

evident at later time points. This may be due to the fact that most procedures lasted less 282 

than three hours, resulting in a small number of observations from two hours onwards; 283 

but it may also be due to a decline in the effect of clonidine, which would parallel the 284 

changes in haemodynamic parameters at later time points. Thus, the results suggest that 285 

the best results of clonidine-based regimens could be expected in the first two hours of 286 

the surgical procedure.  287 

Another possible explanation may be the delayed activation of α1 receptors observed 288 

when high doses of clonidine are administered. This pharmacological effect has been 289 

previously described in pharmacodynamic and pharmacokinetic characterization studies 290 

of clonidine, and also in clinical reports of acute adverse events deriving from dosage 291 

errors which led to the administration of acute high doses of this agent 
(36)

. Following 292 

this pharmacological rationale, the subsequent decrease in haemodynamic estimates by 293 

the end of the surgical procedure may reflect a transient and time-dependent activation 294 

of the α1 receptors. In any case, the two processes may act simultaneously, generating 295 

the dynamic evolution in haemodynamic estimates that we observed in our trial 
(12, 36, 37)

.  296 

Although a reduction in bleeding in the surgical field was observed, neither the duration 297 

of surgery and anaesthesia nor total blood volume loss showed significant differences 298 

between the two groups. This finding is at odds with some previous observations 299 

(22,36,38)
, but is consistent with other studies in which improvements in the quality of the 300 

surgical field did not shorten the duration of the procedure
(3)

. Leaving aside the 301 

intersubject variability in these determinations, the randomised nature of the present 302 

study makes our results more robust than those obtained with observational designs. 303 

Our results may indicate that changes in perceived visibility in the surgical field do not 304 

have a substantial direct effect on surgical duration or on outcomes. We should also 305 

mention that the present study has a modest sample size, designed to detect differences 306 

in surgical field bleeding; with a larger sample size we might have been able to detect 307 

smaller but nonetheless clinically relevant differences in these parameters. 308 

Conclusions 309 

In summary, the present clinical trial has shown a significant decrease in bleeding 310 

scores with clonidine-based anaesthetic regimens compared with a remifentanil-based 311 

regimen in FESS, in a population with a relatively high risk of intense surgical field 312 

bleeding as determined by baseline characteristics and surgical indication. The effect on 313 

surgical field bleeding was significant in the first two hours of the procedure, and did 314 



not raise any safety concerns; however, it did not reduce surgical time or obtain lower 315 

rates of post-surgical complications. 316 

Considering that clonidine is an inexpensive drug, future clinical guidelines and 317 

procedures should consider its use for general anaesthesia in FESS, especially in 318 

procedures scheduled to last less than two hours.  319 
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Table 1. Baseline characteristics of the patients 480 
 Clonidine 

N=22 

Remifentanil 

N=25 

Sex (male) 15 (68.2) 14 (56.0) 

Age (Mean ± SD) 48.3 (13.4) 47.1 (12.1) 

BMI (Mean ± SD) 26.37 (5.07) 26.37 (5.25) 

Asthma antecedent (%) 3 (13.6) 8 (32.0) 

Samter’s triad (%) 1 (4.5) 4 (16.0) 

ASA class (%) 

 1 

 2 

 3 

 NA 

 

2 (9.5%) 

18 (85.7%) 

1 (4.8%) 

1 (4.8%) 

2 (8.0%) 

21 (84.0%) 

2 (8.0%) 

0 (0.0%) 

Surgical indication 

 CRS 

 CRS + polyposis  

  Grade I 

  Grade II 

  Grade III 

  Grade IV 

 

7 (31.8%) 

 

0 (0.0%) 

6 (27.3%) 

4 (18.2%) 

5 (22.7%) 

8 (32.0%) 

 

2 (8.0%) 

3 (12.0%) 

7 (28.0%) 

5 (20.0%) 

Lund-Mackay score (mean (±SD) 11.9 (6.9) 13.0 (7.0) 

Type of FESS: 

 Anterior, with medial meatotomy 

 Posterior, ethmoidal +/- sphenoidal 

 

8 (36.4%) 

14 (63.6%) 

 

8 (32.0%) 

17 (68.0%) 

Primary surgery 20 (90.9%) 21 (84.0%) 

Secondary surgery 2 (9.1%) 4 (16.0%) 

ASA: American Society of Anaesthesia; BMI: body mass index; CRS: Chronic rhinosinusitis; NA: not 481 
available. 482 



Table 2. Bleeding outcomes during surgery  483 
 Clonidine 

N=22 

Remifentanil 

N=25 

Difference 

95% CI 

p-value 

Primary end-point 

Intense (>2 ) mean Boezaart bleeding 

score during surgery, blind 
4 (18.2%) 13 (52.0%) 

33.8% 

(8.5% to 59.2%) 
0,032 

Intense (>2 ) worst reported Boezaart 

bleeding score during surgery, blind 
5 (22.7%) 15 (60.0%) 

37.3% 

(11.3% to 63.6%) 
0,017 

Boezaart bleeding scores (Mean, [95% CI]) 

     1 min Surgeon  1.77 [1.50;2.03] 2.43 [2.19;2.68] -0.67 [-1.02;-0.31] 0,001 

External reviewer 1.33 [1.08;1.59] 2.07 [1.83;2.31] -0.73 [-1.07;-0.39] 0,001 

   60 min Surgeon  2.08 [1.79;2.38] 3.14 [2.87;3.42] -1.06 [-1.45;-0.67] 0,001 

External reviewer 2.16 [1.87;2.44] 2.51 [2.25;2.77] -0.35 [-0.73;0.02] 0,066 

 120 min Surgeon  2.33 [1.84;2.82] 3.04 [2.59;3.49] -0.71 [-1.35;-0.07] 0,031 

External reviewer 1.95 [1.48;2.43] 2.78 [2.32;3.25] -0.83 [-1.47;-0.19] 0,013 

 180 min Surgeon  2.13 [1.45;2.82] 3.28 [2.13;4.42] -1.15 [-2.47;0.17] 0,087 

External reviewer 1.95 [1.29;2.61] 2.06 [0.94;3.18] -0.11 [-1.39;1.17] 0,862 

Wormald scale scores for bleeding (Mean, [95% CI]) 

     1 min Surgeon  2.29 [1.58;3.00] 3.38 [2.72;4.04] -1.09 [-2.04;-0.15] 0.025 

External reviewer 1.54 [1.17;1.90] 2.46 [2.12;2.81] -0.92 [-1.41;-0.43] 0.001 

   60 min Surgeon  2.43 [1.65;3.21] 5.35 [4.63;6.08] -2.92 [-3.97;-1.88] 0.001 

External reviewer 2.33 [1.93;2.73] 3.14 [2.76;3.51] -0.80 [-1.34;-0.27] 0.004 

 120 min Surgeon  2.68 [1.38;3.98] 5.32 [4.13;6.51] -2.64 [-4.35;-0.93] 0.003 

External reviewer 2.41 [1.77;3.05] 3.37 [2.75;4.00] -0.97 [-1.84;-0.09] 0.031 

 180 min Surgeon  2.60 [0.77;4.43] 4.61 [1.56;7.66] -2.01 [-5.53;1.51] 0.256 

External reviewer 2.01 [1.11;2.91] 3.13 [1.64;4.62] -1.12 [-2.85;0.60] 0.197 

Visual analogue scales for bleeding (Mean, [95% CI]) 

     1 min Surgeon  2.42 [1.68;3.17] 3.34 [2.67;4.02] -0.92 [-1.90;0.06] 0,066 

External reviewer 1.07 [0.63;1.51] 1.61 [1.19;2.03] -0.54 [-1.13;0.05] 0,072 

   60 min Surgeon  2.77 [1.97;3.57] 5.17 [4.43;5.90] -2.40 [-3.46;-1.33] 0,001 

External reviewer 1.77 [1.30;2.25] 2.34 [1.90;2.79] -0.57 [-1.21;0.06] 0,076 

 120 min Surgeon  3.13 [1.84;4.42] 5.19 [4.00;6.37] -2.05 [-3.76;-0.35] 0,019 

External reviewer 1.64 [0.93;2.36] 2.57 [1.87;3.27] -0.92 [-1.90;0.05] 0,062 

 180 min Surgeon  3.83 [2.00;5.67] 7.15 [4.13;10.16] -3.31 [-6.80;0.17] 0,062 

External reviewer 1.42 [0.22;2.61] 1.74 [0.12;3.37] -0.33 [-2.32;1.67] 0,743 

Calculated blood loss volume (mL) (Hba (g dl
-1

) x V (ml) / Hbm (g dl
-1

)) 

Estimated volume (mean, [95%CI]) 148.91 (175.19) 116.26 (88.29)  0,821 

Hba: haematocrit of the fluid aspirated from the surgical field, V: total volume of aspirated fluid; Hbm: 484 
mean haematocrit, considering pre- and postoperative values 485 

486 



Table 3. Outcomes of anaesthesia and surgery  487 
 Clonidine 

N=22 

Remifentanil 

(N=25) 

P value 

Duration of anaesthesia (Mean ± SD) 143.59 (51.76) 127.68 (39.95) 0,311 

Duration of surgery (Mean ± SD) 109.43 (51.70) 92.32 (40.48) 0,326 

Final CO2 (Mean ± SD) 35.29 (4.53) 33.36 (4.20) 0,092 

Postoperative bleeding 4 (19.0%) 3 (12.0%) 0.686 

Visit to emergency ward after discharge 1 ( 4.8%) 0 ( 0.0%) 0.457 

Need for unscheduled medical attention 3 (14.3%) 3 (12.0%) 1.000 

Need for surgical reintervention 1 ( 4.8%) 1 ( 4.0%) 1.000 

 488 
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5. Materiales y métodos  

5.1. Artículo 1 
�����	
�
������	
�����
��������������� ����������	���	�
����
����� ����	��������
����	���

���
�	������

5.1.1. Diseño del estudio  

�����	 �����	 �	 
�������	 
�	 #$%%	 ��	 �������	 ��	 ����
��	 ��������
�	 ��
��	 ���	 ���������	

���������&��'	 ���	 �
�
��	 ������
�
��	 �����	 %( )$	 �*��	 �����
��	 �	 �������	 ��
��������	

�����������	+����,"	��	����������	���������	���	�������������	�������	+-��,	���	�	���	���������"	

.�	�������	��
��	���	�������	�	
�	��&�����"	

/���	�&����	��	�����	
�	���������'	������	�0����
��	���	���������	����	

� ������	������	��������
�������	����	��	���	
�	��	�����
���'	��������
�	���	��������	
�	

����������	
�	���	��������	����������	�	
��	����	���
����'	

� ���	�������	��	������	1($	2�'	

� 3������������	���
����	�
���
�	�	���&�'		

� ������	
�	����&�����'	

� ���������	 ���	 �����������	 ����������	 ���	 4	 �	 5 �����������	 �
���!������	 �	

������������	
��	������"		

5.1.2. Variables de medida 

6�	������	
��	����
���	

��0�'	 �
�
'	 ����'	 ���������	 
�	 ������	 �����!����	 �����	 ��	 ������	 6�6'	 ��	 
����������	

�������������	+-��	���	�	���	���������,	�	�0�������	
�	��	������
�
	+�������������	���������	3	�	

37,'	��	���������	
�	��	����
�	
�	�����'	�	��	���������	
�	���	�����	�����������	���	8�	�����	��	

������	
�	.��
 ���9��	 +$ #:	������,	 %(("	 ��	 ����������	 ���	 ���������������	
�	 ��	 �����&������	

+����	�������	�	
�	��&�����'	����������	�	���������,"		

;������	��	�����&�������	

��	 ����	 
�	 �<�����	 �����!�����'	 �	 ���������	 ������������	 
��	 ������	 ����������	 
�	 ���	

�����!������	 ��	 ���
�	 
�	 �
��	 
�	 ��	 �����	 ���	 ����������	 &�����	 ��	 �������	 
�	 ��	

�����&������	+���������
�	��	 ��&�'	�
���
�	�	���&�,'	 ���	&��������	���
��<����	
������	 ��	

����������	�������	��������	���������	+/6�,'	
���������	+/6;,'	 ��	�������	��������	�
��	+/6�,'	 ��	

����������	���
����	+=�,	�	��	&����������	+�>#	�����,'	���	���	��	
�������	�����	
�	��	�������"		

��	������
�	���������������	���	�&����
�	�	���&!�	
�	
��	!��
��	���?���&���		

 .�	������	@�������	����	�&�����	��	������
�	
��	����	����������	



���������	
������
��	�	�������	��	������
�	
��	����	����������	
������	��	�����	������	�������	����������
�	
�	��	�����������	

�	��	����������	��������	���� �
���!�����"	

��� 	
	

 A��	 �&��������	 ���?���&�	 ���	 ��	 ����?���	 �
�����	 ���	 ������	 ���������	 &�����	 
�	 %$$	 	

+76�,	

���	!��
�	��?���&�	��	�
��	��	&�����	
�	�����
�	������
�"	
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5.2. Artículo 2 
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5.2.3. Variables de medida 
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5.2.5. Análisis estadístico  
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6. Resultados  

6.1. Artículo 1 
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6.1.1. Descripción basal de la población 
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6.1.2. Descripción de los tratamientos 
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6.1.3. Resultados de evaluación del sangrado 
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6.1.4. Resultados de seguridad 
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6.2. Artículo 2 
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6.2.1. Descripción basal de la población 
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6.2.3. Resultados de evaluación del sangrado 
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Cirujano 2.43 

[1.65;3.21] 

5.35 

[4.63;6.08] 

-2.92 [-3.97;-

1.88] 

0.001   60 min 

Revisor 

externo 

2.33 

[1.93;2.73] 

3.14 

[2.76;3.51] 

-0.80 [-1.34;-

0.27] 

0.004 

Cirujano 2.68 

[1.38;3.98] 

5.32 

[4.13;6.51] 

-2.64 [-4.35;-

0.93] 

0.003 120 min 

Revisor 

externo 

2.41 

[1.77;3.05] 

3.37 

[2.75;4.00] 

-0.97 [-1.84;-

0.09] 

0.031 

Cirujano 2.60 

[0.77;4.43] 

4.61 

[1.56;7.66] 

-2.01 [-

5.53;1.51] 

0.256 180 min 

Revisor 

externo 

2.01 

[1.11;2.91] 

3.13 

[1.64;4.62] 

-1.12 [-

2.85;0.60] 

0.197 

Valores sangrado VAS (Media, [IC 95%]) 

Cirujano 2.42 

[1.68;3.17] 

3.34 

[2.67;4.02] 

-0.92 [-

1.90;0.06] 

0,066     1 min 

Revisor 

externo 

1.07 

[0.63;1.51] 

1.61 

[1.19;2.03] 

-0.54 [-

1.13;0.05] 

0,072 

Cirujano 2.77 

[1.97;3.57] 

5.17 

[4.43;5.90] 

-2.40 [-3.46;-

1.33] 

0,001   60 min 

Revisor 

externo 

1.77 

[1.30;2.25] 

2.34 

[1.90;2.79] 

-0.57 [-

1.21;0.06] 

0,076 

Cirujano 3.13 

[1.84;4.42] 

5.19 

[4.00;6.37] 

-2.05 [-3.76;-

0.35] 

0,019 120 min 

Revisor 

externo 

1.64 

[0.93;2.36] 

2.57 

[1.87;3.27] 

-0.92 [-

1.90;0.05] 

0,062 

Cirujano 3.83 

[2.00;5.67] 

7.15 

[4.13;10.16] 

-3.31 [-

6.80;0.17] 

0,062 180 min 

Revisor 

externo 

1.42 

[0.22;2.61] 

1.74 

[0.12;3.37] 

-0.33 [-

2.32;1.67] 

0,743 

Cálculo de la pérdida de volumen de sangre (mL) (Hba (g dl
-1

) x V (ml) / Hbm (g dl
-1

)) 

Volumen estimado (media, 

(DE)) 

148.91 

(175.19) 

116.26 

(88.29) 

 0,821 

IC95%: Intervalo de confianza del 95%, DE: Desviación Estándar; Hba : hematocrito del fluido aspirado, V: volumen total de 

aspirado; Hbm: media hematocrito considerando los valores pre y postoperatorios 

El análisis de los valores de la media de sangrado en momentos diferentes se llevó a cabo con 

la escala de Boezaart o Wormald recogidas por el cirujano o por el otorrinolaringólogo ciego 

externo, mostró diferencias significativas desde el comienzo del procedimiento hasta las dos 

horas de la cirugía, pero no en la evaluación después de tres horas. Las evaluaciones mediante 

VAS fueron menos sensibles y mostraron diferencias sólo en ciertos puntos (Tabla 18 y la 

Figura 12).  
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Valores medios en la escala de Boezaart 
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Figura 12. Resultados principales de eficacia 

 

En general, el análisis de los parámetros hemodinámicos mostró bajos valores de PAS, PAD y 

MBP durante la cirugía en ambos grupos. Significativamente se observaron valores más altos 

en el grupode la  clonidina para la PAS a las 01:15 horas y para la PAD, PAM y FC a las 00:30 y 

00:45 h de la cirugía. La frecuencia cardíaca siguió un patrón similar (Figura 13). 
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Figura 13. Constantes vitales durante la anestesia 

 

La duración de la cirugía y CO2 final no fueron diferentes entre los grupos.  

Tampoco se observaron diferencias entre las hemorragias postoperatorias ni las 

complicaciones en ambos grupos. (Tabla 19)  

Tabla 19. Resultados de la anestesia y la cirugía  

 Clonidina 

N=22 

Remifentanilo 

(N=25) 

P valor 

Duración de la anestesia(Media ± SD) 143.59 (51.76) 127.68 (39.95) 0,311 

Duración de la cirugía (Media ± SD) 109.43 (51.70) 92.32 (40.48) 0,326 

CO2 final(Media ± SD) 35.29 (4.53) 33.36 (4.20) 0,092 

Sangrado postoperatorio 4 (19.0%) 3 (12.0%) 0.686 

Visita a urgencias después del alta 1 (4.8%) 0 (0.0%) 0.457 

Necesidad de atención medica no programada 3 (14.3%) 3 (12.0%) 1.000 

Necesidad de reintervención quirúrgica 1 (4.8%) 1 (4.0%) 1.000 

 

Los resultados fueron similares cuando sólo se consideraron los pacientes tratados de acuerdo 

con el protocolo (N = 45; 21 en el grupo de la clonidina y 24 en el grupo del remifentanilo).  

6.2.4. Resultados de seguridad 
No se observaron reacciones adversas atribuibles a las medicaciones en estudio. 

A. Presión arterial sistólica (Media (IC 95%)
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B. Presión arterial diastólica (Media (IC 95%)
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C. Presión arterial media (Media (IC 95%)
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D. Frecuencia cardiaca (Media (IC 95%)
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10. ANEXO: Protocolo el ensayo clínico 
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8.3.2.1. Características basales de los pacientes 
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8.3.2.2. Datos sobre el curso intraoperatorio 
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8.3.2.3. Datos de seguridad 

� ����������� 	� ����	��	�� ���� ((�� ����	����	�� ��� �������	���� 	�� ���� ������ 	�
�����������

� ����������� 	� ����	��	�� ���� ((�� ���� ����	�-�� 	� �	������� ���� ��� �	�������� 	��
	������	������������	��������	����

8�$� 0�
�
��	#��	������ �	��	�����	

8�$��� 	+���������	��	� �	

6�����	� 	�� �	����� 	� �	�	������� ���� ����	��	�� �	�2�� �	���+������ ���� ��� �;�	��� ;����� 	�
�	���+��������/�	��������2�����	������#	�S�����.	T%�'�����;�	����	��	������	�����������������	�
E  3��

�	� �������2� ��� �;�	��� 	� ��	�����=������ �� ���� ����	��	� 	�	����	� 	�� 	�� ���	���� 	� ���
��	�����=������ 	�� 	�� 	��������	����	� ��� ����������� 	� ���� �	���� #�� ����� ���� ����	��	�� ����
��������������������������	��	���������������%�'�	���;�	����	��	������	�������������/�	���2�	�� �
���! 3��

�	� ��	��2� ��� .�	��� 	� ����	�� �	���+������ ���� ��� �	���+�������� 	�� 	������� 	� �����������
#���������� 	� ��� �������%� '� ���	����� ���� ���� �;�	���� 	� ��	�����=������ ����	����
���
����	�����	��	�3��	��	�	���2������	��	��	D�	����������	
	���������������	�����������	����
���	�����'���	�����	��	��	�����������	��������3��

7���
	=�	������	��	�-�'�����������	����	�	����	��	�� ����.���� ������������2������	��	�������
/��	���������2��������	��	�	���;�	���	���	�����=�������2����.����������	3�*��	��;�	����	�
������2�	�����������	������������	�����	��	��'�	����	��	����������		�2��������	������	������	�
	�����������3�B���	�����	���������	�������������	�������2�	��	�����	����	��	������	�
�����'�	�����-�.��	���	��	���3�

*��������	���	�����=�������	�2���������'�	������������7����	�5��������������������	�
����������������������������������3��

�	� �	�	���2�� ��� ������� 	�� ������ 	� ��	�����=�����M� ���� ������ �	� ������2� 	�� 	�� ���-�
��
��	�����	��	������	����������3�

7������������������	����2���������	�	�� ���7����	�5��������������������	� ��������������
������������������������	��	������=��2��������	��������������	��	������������	����	�������
	��������	���	�����=�����3�7���
	=���	���������������	����	�����		�2����������'��������	��
������	���	�����=�������/�	��	�2�����	����	�+������	�����	�����7����	�5������������
�������3�*�����������	�2�	���	�����������	��������	��	����2������	��������������
	=�	�������
	����	��	�	�������	�	������	��	�����3�

8�$��������	
��	����
��	

*�� 	������ �	�2� ���	���������	�� ��	��	������� /�	��	�2�/��	������� 
	=�	����� ��� ����������	��
����	��	������		�2���������������;�	�����������3�7���
	=���������	���;�	����	����	��	������
�����2� 	�� ����	� ����	�����	��	�� +������� '� +	�-���� 	�� ����	3� � 7��� 
	=� ���������� 	��
�������	���� ��������� ����		�2� �� ��������� 	�� ��� ������ 	� ����������� 	� ����	��	��� '� ��
����������������	��	��������	�����	��	3�*������	����	�����	�2��	�����'����-�
���	���	
��
	���������	����3�

*�� ��	��	������ ��������2� ��� ���������� ��� ��+��������� ����	� ��� ��	��	���� �������� '�
���������������	������.����������	����	+	�����	���	0���	������	���2�/�	�	������.����4��	��
��	���������	�����	������������	����3�



�����������	�	
������

��)�*�	���" �"� � *���'�������������������
�����	����	����������'��	��+	���������
�������	��,������-����	���
���	����������	����������������

Página 21 de 37 

*��	
�������	D�	����	�������	����������	����	����	�
������	�������	�
	�������������
	��
�	���	�2���	���������	�����	������������	����������������3��



�����������	�	
������

��)�*�	���" �"� � *���'�������������������
�����	����	����������'��	��+	���������
�������	��,������-����	���
���	����������	����������������

Página 22 de 37 

;� +��������������		�
!����	
;��� +��������������	�
!����		

7�������	����	�����
	����#((%��	�	+��	����������/��	�����	����	�.�������	���������	��	����
/�	��	��	����������������������+�����,�����������	�����	���=������	����	���'���������3�7��
((���		��	������/��	�������������������	�+	��	���
	����'�������	��������/�	�����	�	���
	��	����'�/�	��	���������	�������	��	�����	������	������������	����
	���������3��

*��((���		��	������/��	���	����������	��	���

� 7�����	
��	�+	��	���

� 7���	D��	��������	�����������������������	����������������'��	��	�	���������	����
��	�����	�+	��	�������������	��

� 4���	������������������������������	��	��	���'���������������	+	����	�����	��������
	�	��������	��+2��������������������

� 7���������������	��������2��	��������	����	�3�

*���,������S�����	����	�����
	���T�������������	����������������������	��������	��	�����3�
B�� 	D��	�������� 	� ���� ��������K	�+	��	����		D���	��	� �	� 	+��	� ����������	������2��
+�	��	��	� �� ����� ��� ����	�	���� 	� ��� ���
	�� 	� ��� ��������� ��	L	D���	��	K	�+	��	��
�����	�	��	�����3� B�������	���	����� ��
���
����� ��� ��������������������	�	���
������� ����
��������	����	L	D���	��	��/�	����-���	��	����������������'	��((�3�����	������������/��	��
������������� /�	� ����	=��� �����	� ���� �������� ����	��� �� 	�	���
�� ��������'	� ��� ((� #��� 	��
	+	���� �����	� 	�� ����	���� 	� ���
	��� ����� ���� ������������� 	� ��� -��������=������� �	�
�����	���2���������	����	�����
	�������
	���((C%3�B�����������	��/�	�����
��������������
�����+������	������	�������((�3�

������ ��� ((� ����	�	� 	���,�� 	� ��� ���	������ 	�� ����	�����	���� ��+������ ���� 	��������
�	��� ���	�� 	� /�	� �	� ��������	� ��� ����	��� ����� 	� ��� �	�������� 	�� 	������� 	�� ((� �	�
�����	���2� ����� ��� ((� ��	
��� ��� � �������	���3� ����� �	� �	�������2�� ���� ((� ��	
���� ���
�������	����/�	��	������
	��'��	������	�	���	����������������������	���	�����	��	�����3��

7��((�/�	�����	�	������	�	���	�����/�	�
��	�	�/�	�	������	��	��	���	��������	��������
	���������	����	��	������-��������������	��	�������	������	���2���������((�����	��������
�������	���M��	���	�2�����������((������	����	������������	���3  

;��� (������	
�	���	���������������	�
!����	

B�������	��	���	�2����������=���������	�	��	��������������	�	������	�((3�*������
������
	��	������	�� ��
	�������� ���	������2��������	��	���	����	� �������������	������	����	�����
��	�	����/�	���	���-��	����������	�	����
���������	�����'�������2�����/��	���������	����
�����������	3��

B�����������	����	
����/�	�	��	����������	�	��	������	�	���	��������	������((�3���		��
���
	�����	�	��((C����������	������	���������	�����	����
	��	���������2���	����	3�

B���((��������
	��'K�� �������	������	��	� �������������	��	�����2����� +�����	��	�������	��	��
���	����	����+���	�+����3�

*����
	�������K	��	�	���	�����������������((�	������2�����	�((��	���<63��



�����������	�	
������

��)�*�	���" �"� � *���'�������������������
�����	����	����������'��	��+	���������
�������	��,������-����	���
���	����������	����������������

Página 23 de 37 

;����� �������
�
	
�	���	++�	

*�� �,������ S���	���T� �	� �����=�� ����� 	�������� ��� ���	����� 	� ��� 	+	���3�7�� �����	����	����
���	������		��	�	������ �������������,�����	����
��	��	��	���������������	+��	�����
	3�
*�������	�����������/�	�������-��������	����((����
	3�*���,������S���
	T����
	�����������
�����	+�������������������	���	�����������	�������������3�B�����	�����	�����((���	��������2�
�����	�������	+�������	�������	��	���

B	
	�� *�� ����	��	� 	�� ������	��	� 	� ���� ��������� �	��� ���� ���	����� +2����	��	� �� ���
��	����������;���������	����	��	��+���3�

1�	�����*������	��	���	�	�����������	�����/�	����	�+�	�	������������
���-���������
'K����������������	������������	����	��	��+���3�

&��	����� *�� ����	��	� 	��2� ����������������� 	�� �����.���� ����� �	���=��� ���� ����
��	��
-�������	���'K��	�������	����	�����	/��	�	��	�����	���,������������+�����
��3�

;�����:��������	
�	�������
�
	

B�� �	������� 	�� �����	����	���� ���� ����	�������� 	�� 	������ 	�	� �	�� 	�	������� ���� 	��
��
	�������������	������������	��	������	�����

4�� 
�������	�� 4�� �	� ��		� .�=���� 	�� �����	����	���� ���/�	� ��� ��+��������� 	��
����+���	��	�����������������'������		��	�������	������
	��+����3�

4�� �	���������� *�� �����	����	���� ����2���������	�	��/�	�	��,�������������������
+�����	�� ����� ��� ��������� �������� 	�� ����	��	�� 	�+	��	�	�� ���	�����	��	�� ��
+2������� �����������	��'���� ����	�����������	� �	���	���� ����������� +2������	��
	�������� ��� �	������� �	�������	�������	����	�������� �����������������	�� +2������
	��	������-��	�����	�����������������������	3�

������	�	��	��	����������*�������	����	��������	������	��	������	���������=�����	�
	�	�	����	����	���������������	�����	��������'K������	�����������	��	���	����
���+2������	��	����������������	���������-��	������������������������+�����	��
����� ��� ��������� �������� 	�� ����	��	�� 	�+	��	�	�� ���	�����	��	�� �� �������	�����
�����������	�3��

�������	�	��	��	����������*�������	����	��������	������	��	������	�������	�	�	��
���	����	������������������	��+2�������'K������	�����������	��	���	������������
�� ����	�������� 	�� 	������ '� ��� ��		� �	�� 	D�������	� +����� ��=�����	� ���� ������
+�����	�� ����� ��� ��������� �������� 	�� ����	��	�� 	�+	��	�	�� ���	�����	��	�� ��
�������	����������������	�3��

;���������	!���-���	
�	���	++�	

B����	������������	������+����2�������������������	���������	�����	��������	��	�������
���+�������� 	� ��� ������ �	�	���� 	� �	�������� �����������	�� �	�	���� 	�
����	���	������������3�

*�� �	�������	�� �����	����	������ ��� �	�����������	��	�����	����	��;������ �	�����	���� �	�
�	�������2�����������	����	�����	��	������	��	���������	��	�����	������������	��	3�

;��� +��������������	�
!����	��!��		

*���	������������	����
	��������	�	�������������
	��	����((3�7��((C�	������/��	��((�
/�	�����	�	�������/��	�������'�/�	��

� �����������	��	�



�����������	�	
������

��)�*�	���" �"� � *���'�������������������
�����	����	����������'��	��+	���������
�������	��,������-����	���
���	����������	����������������

Página 24 de 37 

� �����	
�������	������������
���#�	+	����������/��	��((�/�	����������������	�����	����
����	��	�	�� ��	����	���	��	� ���	����M���� �	� �	+�	�	������((�/�	�-����,�����	��	�
������-��	��������������	��	����-���	��������2�����	���%�

� <	/��	�	�-��������=��������������������#������,������������'	�-��������=������	������
���������������	L	D���	��	�/�	����-�'������	�	�����������
	�%�

� �������������������K�����������	�����	��	��������+�����
��

� ��������'	������������������,����K	+	����	�������	����	��	��-�.��	������	��	�

� *�����������	�	�	�	��������	�
������	���U�

U7�� ((� ���������	� 	�	� 	�� ������ 	� 
������	���� 	�� ��� �����	����	�����	���� /�	�
��		� ��� �����	
��� 	�� ��� ������ ��� ��	���� ����� ��� 
���� �� ������� ��� ��	��	� �� �	/�	����
-��������=��������	�����		����	��	����	�����������	��	����	/��	�	��������	�
	�����������
��	
	����/�	�����	��������������	���	������������	�����	��	3�

*.	������ 	� 	����� �����	����	����� �,����� �����'	�� 	�� ������	������� ��,������ /�	�
�	/��	�	� �������	���� ���	���
�� 	�� ���	������ �� ������������� ���� ���������� �������	���� ��
�������	����
������	��/�	������	����������	��3�

;�$� +��������������	�
!�����	����#��
��	

*���	������������	�����������	�	����������	��	��������	����((3��

7��� �	��������
	���� ��	��	����	������ �	��������
	����� ����������	=���� ����	
	����	� ���
��������	���������	��	����������+���������	����������	D���	��	�-�����	�����	����#�3	3�;������

	������ 	��������� 	�� ��
	�������� ����� ��������� 	�� ��
	���������� �� ;������ 
	������ 	� ���
+��-���,����������������������������=��%3�

*�� ����� 	� �	������� �
	���� ���
	�� '� ����� 
������� ��� �	�	���� ���	������ 	� �������������
���	��	�� �	� �	���=�� ���� 
���������� �������� 	� ��� ��� �	������� 	�� 	��	���� �� ��� �����	�����
����/��	��� 	� ���� ��� ������	�� 	� �������	���3� ��� ��� �	������� �����	� 	�� ����	���� 	�
������������� ���	����� �	� �����2� 	�� ��	���� ����� ����� 	�� ����	��	� 	�� ��	�����3� 6	���,�� 	�
	�
	����	����	��������	������	��	�	����	��������	�
������2�	���	
������	�������	������	�������
��	��	���������	����	�����������	�����	���������	���3�

;�'� ��#�	 "	 
������	 
��	 �����������	 
�	 ���	 ��4����	 
��#�%�	 
�	 ���	
���������������	�
!����	

���������((��#�������������
	�����������������
	�%�	�	������	�����	�'��	�����	�-��������
�	�����������	�������=��������-������������������������	����������	�	�����������	��������3�*��
��
	��������	�	�2��	����	�;���������	����������������	���������	�	���������	�	������������
��������=��� ��� �	��������� 	� ��-��� �����	����	����3� ��	���	� /�	� �	�� ������	�� �	� ���	��2�
������	������������2������	�+���������,����3�

B���((������	��������������	����������	���������	�����������������	/��	�	���	�����	����
�,��������	�������������	�	�� ��
	�������3�B�������	�-���	��	������	���
	�����/�	�	��2��
������������������	�	��	��	������������������	��������	��	�����������������������������
	��	��	�������	�2���	����������	����
	��������-��������	����������������	�������=������	�����
��������3��

��� 	�� ��
	�������� �����	��� /�	� 	�� ��	������ �	� ��		���	���������	�������� �����������	� ���
����	��	� 'K�� ��		� �	�� �	������ ����� ���� 	D���������� ��������� ���� ��� 	��	��������� 	�� 	��
������	��((3�



�����������	�	
������

��)�*�	���" �"� � *���'�������������������
�����	����	����������'��	��+	���������
�������	��,������-����	���
���	����������	����������������

Página 25 de 37 

;�'���(����
��	���	����!�	
�	���������������	�
!����	

B�������	��	����		���	���	�������	��	������	������/��	�����	���3�B�������	��	���	�������
	��	������	���������((�'���	�����
	�������	�	���	�����	��������	�����	������������	�	��
��
	�������� -����� /�	� �	� 	�	����	� 	�� �	������� �������� 	�� ((3� ����/��	�� ����	��	� /�	�
	D�	���	��	����((���		��	�� �	������	��	������	������/��	�����	�����	�;������	����	��
��
	�������3� B��� ((�� 	�	�� �	�� �	��������� 	�� ��� �2����� ����	�����	��	� 	�� �<6� '� 	�	�
��������=���	� ��� 	
�������� 	�� ����	��	� -����� /�	� �	� �	��	�
�� 	�� ((3� *���������� 	�� 	������
	�	��	����+�����3��

;�'���������������	
�	�������	�
!����	��!��	"	���������	
�
!����	��!��	

*�� ��
	�������� 	�	� ���������� ��� ��������� ����� ���� ((C�� ���	������	��	� ���
� �	�	��

��������	�����	�������	����	�����*�����������	�	�����	�	���	��������	��������	������
���� ((C�� /�	� -�'��� ���� ����������� ���� 	�� ��
	�������#	�%3� ����� ���� ((C�� 	�	�� �	��
�	������ -����� ��� �	���������� ���� ����	�������� ������������� 	�� ��� +���������� 	�
�	�����	����	�((C3�

����� �/�,����� ((C�� ����+������ ����� ����	�-��� 	� �	������� �
	���� ���
	�� 	�� ���������

������2� ��� ����	��	����	��� '� �	� ���������2���� ���� ��	������ �	���������'� ���� �����,��,������
����	������ ��� ��� �	/��	�	�� �����������
���
��	��	��'�	����	��� ���� ���� �	/�	����	�����	�
����������������	��	�	�����������*����	�3�

*�� ��������� 	�	� �������=��� /�	� ���� ��� ��+��������� �	�	
���	� ��	���� 	� ���� 
�
�	���
� �	�

�	������	
� ���	�
�
� ����	
� 	� ��	
�	����
� /�	� ���� +����	�� �� ���	�� 	�� ��	���� ��� 
��� 	��
����	��	���	� �	��������'� �����������	�;�� ���� �	/�	����	������� �����������	������	�	��	��
	� ���� 	��������	������ ���������� '� �� ���� �����,�� ,������ ���������� ���� ������� ����� �	��
������	� '�� 	�� ����;�� ����� �2�� ���	� 	� /� ���
� 	�� ��������	���� 	�� ����� ���� ����	� 	��
��������M� �	� ���������2� ��� ��+��������� �	�	
���	� ����	� 	�� �	�����	���� 	����� 	� !� ����
��������	�3����������������
�
�	���
��	��	������	
����	�
�
�����	
�	���	
�	����
�	�	�2��
�	�������������	����������+����������������������	��������	��	�����������2D����	�&(�

���
� 	�	� 	�� ����	�� ��������	���� ���� ����	� 	�� ��������3� *�� ��������� �����,�� 	�	�2�
��+�������������������
	�������	�����	���	�	�����3��

7��� 
	=� ��� �0�� �����	� 	�� 	���'�� ��������� 	�� ��������� ������������2� �� ���� �������	��
����	�����	��	�� '� �� ���� �����,�� ,������ ��� ������� 	� ����� ���� ����	�-��� 	� �	������	��
�
	��������
	��/�	�-�'������	��������	�	��	��	�����'������+���	�����	�����	������	�
��������	��	�3�

�



�����������	�	
������

��)�*�	���" �"� � *���'�������������������
�����	����	����������'��	��+	���������
�������	��,������-����	���
���	����������	����������������

Página 26 de 37 

�<� +�������	����
������	
�<��� ,����#����	
�	���	�%��
��	����
�������	

*�� ��2������ 	���������� �	� �	���=��2� �����	��� ���� ����������� 	��	��+������ 	�� ��� &��	����������
���+	�	��	������������������#&��%�������*J�#��1�K&��KFIFKJI%3��

(���������������	���	�	��������	���	��	��	�+�/�	��	�	����	����2������	���������3�(��	��	�
/�	� ��� ���	� 	� ����� �	� 	����	� �	����� 	����2� ��������	� ��� ����� 	� ��2������ 	����������
	������3�

��������	����������	�����
������	������������
����	�����2���,�����	�����������	�������
����
�����'	��� �;�	��� 	� 
����	�� �	������ �;�	��� 	� 
����	�� 
2����� ��� ������ ���	�
����
�	�����	������	�
�������	��2����������	�
����	����+���=��	��JER����������	��3�

����� ���	����������	� ����
������	�����������
����	���	�	����2���;�	���	�
����	���	�����'�

2������+�	��	�����'�����	���.	�	�������
	��	����
������	3��

B���
������	��������	��	�	�������2�������
	=���������������
���'�����������
��3�

�����������������������
���#��������	�����������������	�%�� �����'	���
������	������������	�
�	������'��	���������	��	������'�	+�������������������	������	���������2������������	���
	D�����	�5��-	�3�

����� 
������	�� ����������
���� �	�	����	��	� �	� ������2� ��� ��������� '� ��� -����	�	��� 	�

�����=��� 	� ���� �	�����	�� 	����	���� '� �	� ��������2�� ���� ����� 	���	� ������� ������ ���
��2������	� ���
��������� #(4�@(%3����2�� �	���=���	��.���	������
����	�������	�� ������	D�����
.����+�������������	���3�

�<����� ,����	
����������	"	����	�������������	-������	

�	� �	���=��2� ���� 	���������� 	�������
�� 	� ���� ������	��������� �����	�� 	� ���� ��� ������� 	�
�������	��������+���	������	�������	��	����������	��,�����	����������3�

�<����� :���-���	
�	��������	

10.1.2.1. Variable principal 
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10.1.2.2. Otras variables 
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