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ABSTRACT

Aim: to study a sample of patients with morbid obesity who
are on the waiting list for a surgical intervention, to establish vari-
ous scores of surgical risk (Possum and severity score), and to as-
sess potential criteria for list prioritization.

Design: we calculated physiological and surgical Possum
scores for every patient, and analysed comorbidities and other as-
sociated factors to calculate the severity score. Likewise, we calcu-
lated the predictive rates of morbimortality. Differences between
associated comorbidities in body mass index (BMI) were also ana-
lyzed. The correlation between Possum score, prediction rates,
and severity score were analyzed.

Patients: fifty-two patients on the surgical waiting list in our
institution (San Juan University Hospital, Reus) from 26,/4/02 to
5/03/04.

Results: the mean qualitative score is significantly higher in
the female sex. Invalidating arthropathy and socio-occupational
and/or psychiatric criteria are significantly higher in women.
There is a significant correlation between the severity score and
Possum score. Age does not correlate with any of the variables
studied.

Conclusions: possum scores are significantly related to BMI,
particularly in terms of morbidity rates. The degree of correlation
between the Possum score and the qualitative score tells how use-
ful the latter is to cover other determinant factors in the severity of
this condition. Socio-occupational and psychiatric criteria, and in-
validating arthropathy are the main variables to be taken into ac-
count for postsurgical prediction, and are directly related to BMI
degree.

Key words: Morbid obesity. Bariatric surgery. Possum scores.

Sabench Pereferrer F, Hernandez Gonzalez M, Abell6 Salas M,
Domeénech Calvet J, Blanco Blasco S, del Castillo Déjardin D.
Morbid obesity: postsurgical predictive factors and prioritization
of the waiting list. Rev Esp Enferm Dig 2005; 97: 161-169.

Recibido: 06-07-04.
Aceptado: 28-09-04.

Correspondencia: Daniel del Castillo Déjardin. Servicio de Cirugfa. Hospi-
tal Universitari Sant Joan. C/ Sant Joan, s/n. 43201 Reus, Tarragona. e-
mail: ddelcastillo@grupsagessa.com

INTRODUCTION

Within the general objectives of all types of surgery,
there is a particular interest in obtaining maximal peri-
operative safety and in maintaining therapy results in
the long term. The evolution of bariatric surgery itself
allows to recognize the primary risks inherent to every
technology, which the introduction of laparoscopy has
clearly diminished (1,2).

In the case of bariatric surgery for morbid obesity, the
association of numerous comorbidities increases the peri-
operative risk for this type of surgery, but also cures
many of them. Long-term results are not only determined
by the effectiveness of the surgical technique itself (3),
but also imply and require learning on the part of the pa-
tient.

In order to assess the predictive factors that determine
increased or reduced effectiveness for a surgical interven-
tion, allowing criteria for the management of the surgical
waiting list, we need to deal with the selection of patients
from different perspectives. One way of measuring surgi-
cal risk, of predicting the morbimortality of a particular
technique in a particular patient, is provided by the Pos-
sum score (4) (Physiological and Operative Severity
Score for the enUmeration of Mortality and Morbidity),
which assesses various factors of a physiological nature
and other factors inherent in each particular type of
surgery (Table I). Possum provides us with a physiologi-
cal score and an operative score, in addition to predictive
rates for morbidity and mortality. Furthermore, this score
has been adjusted by means of the Portsmouth equation
for mortality prediction (5), in order to prevent this para-
meter from being overestimated (6,7). Combining the
risk of mortality as adjusted by the Portsmouth equation
with the risk of postoperative morbidities of the Possum
score could be a good way of predicting surgical risk.
Even though numerical systems do not fit the overall di-
mension of a surgical procedure, they can be of use to us
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Table I. POSSUM (Physiologic and Operative Severity Score
for the enUmeration of Mortality and Morbidity)

Physiological score Surgical score

Age Multiple procedures
Glasgow Total loss of blood
Respiratory symptomatology Neoplastic process
Signs of cardiac insufficiency Type of surgery
Urea Peritoneal soiling
Pulse (ppm)

Hb (g/1)

Total leukocyte count

ECG

Potassium (mEql/l)

Sodium (mEql/l)

Systolic blood pressure

Scorable items for each of the Score types (physiological and surgical) of the Pos-
sum system

as coadjuvants in the process of selecting and prioritizing
a surgical series. It is worth noting that the part corre-
sponding to the surgical scoring has been calculated on
the basis of certain minimum assumptions prior to
surgery, and at all times provides a broad margin in order
to prevent the severity of the surgical procedure from be-
ing underestimated (8).

It is also necessary to apply a qualitative severity score
including the major comorbidities of morbid obesity (9)
and other possible determining factors such as age or sex
(10,11), socio-occupational and psychiatric factors, or the
body mass index itself, in accordance with their distribu-
tion in the different levels of morbid obesity (12) (Table
II). This qualitative score is based on Kral’s obesity
severity index (ISO) (13), although this has been adapted
to daily clinical practice by introducing parameters such
as socio-labour and/or psychiatric criteria and invalidat-
ing arthropathy, and by omitting anthropometric indices
such as the neck/thigh or waist/hip ratio. All this is of

Table Il. Severity score

Items Score
0.5/3 months

Time on surgical waiting list

Sleep apnea syndrome

HBP (syst = 150 mmHg and/or diast = 90 mmHg)
Diabetes mellitus

Cardiopathy

Other indications for abdominal surgery
Smoking

Hb > 15 g/

pCO, > 45 mmHg

History of thromboembolism

Age = 50 years

Male sex

Invalidating arthropathy

Severe venous insufficiency

History of bariatric surgery

Social-work and/or psychiatric criteria

Classified body mass index (40-49, from 50-59 and = 60) 2, 4 or 6

Items of the modified qualitative severity score of morbidities, and other associa-
ted factors and their corresponding score.
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particular importance in determining the context of each
patient in objective terms, and serves as a guide to the
professional in order to prevent inadequate coverage of
therapeutic needs in this type of patient (14).

The objectives of this work are based on the study of a
sample of patients suffering from morbid obesity and on
the waiting list for a surgical intervention for their obesity
in our hospital, to determine the surgical risk and its co-
morbidities, and to assess the different order criteria in the
inclusion process of said waiting list. We shall do this by
introducing the Possum score (physiological and opera-
tive) into the field of bariatric surgery, and the predictive
postsurgical morbidity and mortality ratios derived from
this as determining factors for surgical risk and comorbidi-
ties. In turn, we shall introduce the qualitative severity
score as a method to assess the major comorbidities associ-
ated with the disease and the other possible determining
predictive factors such as sex, age, associated social and
psychological criteria, and previous bariatric surgery,
among others. Subsequently, the relationship between
these two scores and their possible usefulness in prioritiz-
ing the surgical waiting list will be analyzed.

METHODS

The study sample is made up of 52 patients suffering
from morbid obesity and included on the surgical waiting
list in our hospital (San Juan University Hospital in Reus)
during the period 26/4/02 to 5/03/04.

During the process of sample analysis, the following
tasks were undertaken in order to determine the possible
predictive variables:

—Calculation of the physiological and operative Pos-
sum (P phys and P op) for each patient in the sample by
means of the scoring established in each of its variables
and the analysis of the different comorbidities and other
associated factors in each of them, in order to complete
the qualitative severity score and give it a numerical
score (Tables I and II).

—Calculation of the postoperative predictive rates for
morbidity and mortality (morbid R and mortal A) and of
the Portsmouth formula for predicting postoperative mor-
tality (M Portsm), in accordance with formulas estab-
lished for each patient in the sample (Fig. 1).

—Application of the qualitative severity score as a
method to assess the major comorbidities associated with
the disease and other possible determinant predictive fac-
tors, giving it a numerical score.

—Distribution of the quantitative (P phys, P op, mor-
bid R and mortal R, age, and severity score) and qualita-
tive variables (obstructive sleep apnea syndrome-SAOS,
diabetes mellitus-DM, heart disease, blood hypertension-
HBP, smoke, Hb = 15 g/I, pCO, = 45 mmHg, history of
thromboembolism, invalidating arthropathy, venous in-
sufficiency, previous bariatric surgery, and social and
psychiatric criteria) by sex.

REV Esp ENFERM DIG 2005; 97(3): 161-169
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— Analysis of the differences observed according to
body mass index (BMI) in the distribution of major asso-
ciated comorbidities and the aforementioned potential
determinant factors.

— Analysis of the distribution of quantitative variables
according to the degrees of morbid obesity (BMI of 40-
49, of 50-59, and equal to or greater than 60).

— Analysis of the degree of correlation between the
Possum score and the predictive rates derived from it, the
comorbidities score, and other associated factors.

—To establish the bases for the prioritization of the
surgical waiting list in relation to the two types of score,
in order to cover the risk factors in the field of bariatric
surgery in a sufficiently comprehensive manner, and to
assess the possible order criteria in relation to the predic-
tion of postsurgical comorbidities.

To study the distribution of variables and the compar-
isons of averages, Student’s t statistical method, a com-
parison of averages for independent samples, was used.
The statistical analysis of the different qualitative vari-
ables was undertaken using the Chi squared method.
Pearson’s correlation coefficient allowed us to analyze
the various correlations in the statistical work.

RESULTS
Sample characteristics

The sample has a total of 52 patients (n = 52), 39 of
which are female (75%) and 13 male (25%). In surgical
terms, 73.1% are on the waiting list for a gastrojejunal
bypass and 26.9% for a biliopancreatic diversion. Mean
age is 44.8 years, and mean BMI is 49.7, with no signifi-
cant differences between sexes considered in either case.

In all 30.8% of patients suffer from loss of sleep,
73.1% from HBP, 42.3% from DM, 21.2% from heart
disease, 30.8% are active smokers, 5.8% have a history
of thromboembolism, 50% suffer from venous insuffi-
ciency of the lower limbs, 25% suffer from invalidating
arthropathy, and 59.6% display criteria regarding socio-
labour and psychological breakdown. Furthermore,
26.9% have undergone previous bariatric surgery.

The distribution by degree of morbid obesity is 59.6%
for a BMI of 40-49, 28.8% for a BMI of 50-59, and
11.5% for a BMI = 60. The total average for P phys. is
16.48 + 3.67 points; for P op it is 17.94 + 2.63 points, for
the severity score it is 11.36 + 3.34 points, for morbid R it
1s 52.50, and for mortal R it is 13.35 + 8.77.

Distribution by sexes
The qualitative severity score has a significantly high-
er numerical average in males. Possum physiological val-

ues and postoperative morbidity rates are also significant-
ly higher in males. The qualitative score criteria in terms
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Table IIl. Differences in quantitative variables by sex

Total Women Men  Significance
Mean/SD Mean /SD Mean /SD
Age 44.83/8.38  44.95/8.34  44.46/8.83 NS
BMI 49.73/6.89  49.74/7.21  49.70/6.11 NS
Score 11.36/3.34  10.74/3.30  13.25/2.81 <0.05

16.48/3.97
17.94/2.36

15.69/3.67  18.85/4.05 <0.05
17.92/2.62 18/2.79 NS

Physiol. Possum
Surgical Possum

R morbidity 52.50/17.33 49.38/17.10  61.83/14.99 <0.05
R mortality 13.32/8.77  12.25/8.99  16.53/7.45 NS
Antiquity WL 1.31/1.25 1.40/1.28 1.02/1.13 NS

Distribution of means and SDs for age, BMI (body mass index), and qualitative
and Possum scores according to sex, and degree of significance (Student’s t)
between both sexes.

Table IV. Distribution of qualitative variables by sex

Total Women  Men  Significance

(%) (%) (%) (p)

Sleep apnea 30.8 20.5 61.5 <0.05
Blood hypertension 73.1 71.8 76.9 NS
Diabetes mellitus 423 41 46.2 NS
Cardiopathy 21.2 12.8 46.2 <0.05
Smoker 30.8 20.5 61.5 <0.05
Hb > 15 g/l 21.2 12.8 46.2 <0.05
PCO, > 45 mmHg 5.8 2.6 15.4 NS
History of pulmonary

thromboembolism 5.8 5.1 7.7 NS
Invalidating arthropathy 25 333 0 <0.05
Venous insufficiency 50 51.3 46.2 NS
History of bariatric surgery ~ 29.6 23.1 385 NS

Socio-psychiatric criteria 59.6 69.2 30.8 <0.05

Distribution by sex of comorbidities and other factors associated with morbid
obesity, and degree of significance (x?) between both sexes.

of presence of heart disease, active smoking, Hb = 15 g/1,
and sleep loss syndrome are also significantly higher in
males. On the other hand, invalidating arthropathy and the
presence of socio-labour and/or psychiatric criteria are
significantly higher in females (Tables IIT and IV).

Distribution according to body mass index

The body mass index values and their variations in re-
lation to the presence or otherwise of the various qualita-
tive items in the score are only significantly different in
case of presence of socio-labour and/or psychiatric crite-
ria, and in case of presence of invalidating arthropathy.

One hundred percent of patients with a BMI > 60 ex-
hibit socio-labour and/or psychiatric criteria versus an
average of 54.02% that also have said criteria but a BMI
below 60. In the case of invalidating arthropathy, it is
50% for a BMI value > 60, compared to an average of
21.3% in BMI values below 60.

A history of bariatric surgery is also accompanied by
lower BMI levels; however, in all cases this difference is
not statistically significant.
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As far as postsurgical predictive values are concerned,
it is worth noting that mortal R is significantly higher in
groups with a BMI = 50, specifically in the group with a
BMI of 40-49 (mortal. R 10.82 + 6.36) and the group
with a BMI of 50-59 (mortal. R 17.57 = 12.32). In turn,
the postsurgical predictive value for morbidity (morbid.
R) clearly shows an ascending behavior in relation to the
body mass index, this finding being statistically signifi-
cant (p < 0.05) (morbil. R 47 + 15.60 for the group with a
BMI of 40-49, morbil. R 60.06 + 19.5 for a BMI of 50-
59, and morbil. R 61.97 + 8.5 for a BMI > 60).

Relationship between the various predictive and
severity scores

We found a significant positive correlation between the
qualitative severity score and P op, P phys and the morbi-
mortality predictive rates (p < 0.01), this being greater with
respect to morbil. R (r = 0.58) (Table V). Good correla-
tions between the two types of Possum score and predic-
tive rates are to be expected, given their equivalence and
the fact that they are calculated from each other.

There is a positive correlation between BMI and the
qualitative severity score, as we have seen at the expense
of invalidating arthropathy and socio-labour and/or psy-
chiatric criteria. Age does not correlate with any of the
variables studied in our series.

DISCUSSION

The introduction of Possum as a physiological and op-
erative severity score is broadly accepted by general
surgery departments (7), and in our case is of major im-
portance since it is significantly related to BMI, particu-
larly the predictive rate of postsurgical morbidities. The
body mass index can therefore act as an indirect predic-
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tive factor of postsurgical complications (15,16).

The degree of correlation between the Possum score
and the qualitative score tells how useful the latter is in
covering other determining factors for severity in morbid
obesity. The presence of socio-labour and psychiatric cri-
teria, and of invalidating arthropathy as items in the qual-
itative score are the main variables that should be taken
into account for postsurgical prediction, and are directly
related to BMI degree.

Because of its good correlation with Possum, the ad-
justed Portsmouth formula is a good alternative, as well
as another class of surgical technology, for predicting the
rate of postsurgical mortality (17,18).

In our sample, although the male group is smaller in
numbers (n = 13) to the female group (n = 39), males ob-
tained a significantly higher severity score, P phys and
morbid. R. This would imply that if we use this order cri-
teria in the surgical waiting list, the male sex will be pri-
oritized in some way. On the other hand, both invalidat-
ing arthropathy and the presence of socio-labour and/or
psychiatric criteria are significantly higher in females,
with the result that these are the only items in the qualita-
tive score that are significantly related to body mass in-
dex. In spite of this, the mean severity score is higher in
males, probably because in four items (SAOS, heart dis-
ease, Hb > 15g/1, and smokers) the scoring among males
is significantly higher. It so happens that none of these
items are related to BML.

All of this leads to think that the possibility of attribut-
ing higher scores to invalidating arthropathy and the
presence of socio-labour and/or psychiatric criteria could
be evaluated. This way, there would probably be a greater
correlation between the qualitative score and BMI, and
less discrimination towards the female sex if we used this
score to prioritize patients in the surgical waiting list.

If we use the predictive rate for morbidity (morbid. R)
as a prioritizing criterion in the waiting list, we obtain a
greater selection based on body mass index versus the

Table V. Correlations between age, BMI and the various scores

Age BMI Score Physiological Surgical score Morbid R Mortal R
score
Age
BMI r=-0.26
ns
Score r=0.17 r=0.28
ns p < 0.05
Physiological score r=0.23 r=0.18 r=0.37
ns ns p < 0.05
Surgical score r=-0.09 r=0.32 r=0.38 r=-0.23
ns p <0.05 p < 0.05 ns
Morbid R r=0.13 r=0.36 r=0.58 r=0.74 r=0.63
ns p < 0.05 p < 0.001 p < 0.001 p < 0.001
Mortal R r=0.10 r=0.21 r=0.31 r=0.80 r=0.31 r=0.74
ns ns p < 0.05 p < 0.001 p < 0.05 p < 0.001

Coefficient of correlation (Pearson, r) and degree of significance (p) between age, BMI and the two types of scores (Possum and derived ratios of morbi-mortality, and qua-

litative severity score).

REV Esp ENFERM DIG 2005; 97(3): 161-169
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use of the qualitative severity score, even
though BMI is not involved in the calculation of
said rate.

Based on al this, we believe it necessary to
establish certain methods and protocols in the
field of bariatric surgery in order to analyze all
potential parameters of postoperative prediction
(3,19). The combination of the Possum score for
predicting postsurgical comorbidities, the
Possum score as adjusted by means of the
Portsmouth equation for predicting mortality
rates, and the qualitative severity score could be
a good strategy for obtaining a broad margin
within total postsurgical prediction. This would
allow us to establish prioritizing criteria more
efficiently, which is a necessary measure given
the rising demand for this type of surgery (20).
This is why the design of observational
prospective studies is of great use in
determining the real efficiency of these
protocols, comparing them with postoperative
results and providing health professionalswith a
broad and comprehensive evaluation of morbid
obesity and of the fulfilment of postsurgical
objectives (21).
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