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Introduction

The evaluation of outcome in bariatric surgery is one of
the major concerns for surgeons (1). An objective analy-
sis is hindered by the absence of a standard for compa-
rison of data, and by restricted periods of follow-up
usually analysed. In fact, different parameters have been
proposed in order to assess the outcome after bariatric
surgical procedures, as well as the weight loss, the per-
centage of initial weight loss, the excess weight lost, the
reduction of the Body Mass Index (BMI) (2). These dif-
ferent methods of estimation led the surgeons to adopt
dissimilar criteria to define the outcome of a treatment,
with the consequence that comparison of series results
sometimes complicated (3-12). Many reports have under-
lined the improvement of obesity-related medical condi-
tions after surgery, suggesting their relevance for a cor-
rect evaluation of outcome (12-14); moreover, many
Authors stressed the role of a routine assessment of qua-
lity-of-life (QOL), because of the important physical and
psychological modifications following the weight loss (1,
15, 16). In order to overcome this imbalance, Oria and
Moorehead have recently elaborated the Bariatric Analysis
and Reporting Outcome System (BAROS) (17), an evi-
dence-based method for an objective, scored definition
of outcome after a bariatric treatment, taking into
account changes in weight, comorbidities, postoperative
complications and the QOL. We report the BAROS
results of a series of patients undergone biliopancreatic
diversion (BPD) in our Department.

Riassunto

Il “Bariatric Analysis and Reporting Outcome System”
(BAROS) è uno strumento recentemente introdotto per stan-
dardizzare l’analisi delle variazioni di peso, delle comorbi-
lità e della qualità della vita nei pazienti sottoposti a chi-
rurgia bariatrica. Nel presente studio gli Autori analizza-
no con l’ausilio del BAROS l’outcome di una serie conse-
cutiva di pazienti con obesità patologica sottoposti a chi-
rurgia bariatrica.
Dal novembre 1998 al febbraio 2001 30 pazienti con obe-
sità patologica sono stati sottoposti a diversione biliopan-
creatica (BPD). I pazienti sono stati valutati a 1, 3, 6, 9
e 12 mesi dall’intervento e in seguito annualmente. Nel
corso del follow-up sono state rilevate le variazioni del Body
Mass Index (BMI), la percentuale di perdita dell’eccesso di
peso iniziale (IEW%L), le comorbilità e la natura e l’inci-
denza delle complicanze. Il BAROS è stato utilizzato dopo
un follow-up minimo di 18 mesi oppure in assenza di
modificazioni dell’IEW%L dopo 2 visite di controllo con-
secutive.
Come previsto dal BAROS, l’outcome è stato classificato
come “Eccellente” nel 10% dei casi “Molto buono” nel
63.3%, “Buono” nel 20% e “Discreto” nel 6.7%; nessun
paziente ha avuto esito sfavorevole. In tutti i casi vi è sta-
to un miglioramento delle condizioni cliniche generali e nel
93% i pazienti hanno presentato risoluzione di almeno una
delle maggiori comorbilità. La qualità della vita è molto
migliorata nel 55% dei casi, migliorata nel 35% e non è
cambiata nel 10%. 
La BPD ha determinato una significativa perdita di peso,
regressione o risoluzione delle maggiori comorbilità e incre-
mento della qualità della vita nelle pazienti con obesità
patologica. BAROS rappresenta uno strumento utile per la
determinazione dell’outcome dopo chirurgia bariatrica.
Parole chiave: Chirurgia bariatrica, BAROS, qualità del-
la vita.
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Abstract

Background: The Bariatric Analysis and Reporting
Outcome System (BAROS) has been recently introduced to
assess the modifications of weight, comorbidities and qua-
lity of life (QOL) after bariatric surgery, in order to achie-
ve a standard for comparison in the treatment of obesity.
This study reports the Authors’ experience, analyzing with
BAROS a consecutive series of morbidly obese patients.



Patients and methods

From November 1998 to February 2001, 33 morbidly
obese patients underwent BPD at the First Department
of General Surgery, University of Brescia (Italy). Twenty-
eight percent of patients were male and 72% female;
their mean age was 35 years (range 23-47) and the mean
BMI was 56.2 Kg/m2 (range 44-77). Twenty-three
patients underwent BPD with “ad hoc” stomach resec-
tion as described by Scopinaro (18), and 10 BPD with
“duodenal switch” as described by Vassallo (19, 20). The
patients were followed-up at 1, 3, 6, 9 and 12 months
after surgery, then yearly, reporting changes in the BMI,
percentage of the initial excess weight loss (IEW%L),
comorbidities and type and incidence of complications.
Only the patients with a minimum follow-up of 18
months, or without IEW%L modifications at two con-
secutive scheduled visits, were included in the study; thus
30 patients were finally available for analysis. The data
were scored according to BAROS. The Moorehead -
Ardelt QOL questionnaire was mailed to the patients,
or filled during follow-up visits.
Data have been expressed using mean ± standard devia-
tion or range. Comparison of data was performed with
Fisher’s exact test. A value of p ≤ 0.05 was considered
significant.

Results

The mean BMI was 31±4.6 Kg/m2 and the mean
IEW%L was 64.1±6.2 by the first 18 months after sur-
gery. The post-operative major complications rate requi-

ring operation was 3.3%, minor early complications were
observed in 6.6%; the mortality rate was 0%. 
All the patients filled the QOL questionnaire. The data
scored by BAROS showed an EXCELLENT outcome in
10% of cases, VERY GOOD in 63.3%, GOOD in 20%,
FAIR in 6.7%; no patients had FAILURE course; the
mean score was 5.08 (range 2.1-8). 
No significant differences were found comparing the BA-
ROS scores after each type of surgical procedure (Tab. I).
Twenty-two patients (73.4%) were affected by major
pathological conditions related to obesity, according to
BAROS classification. All these patients had an impor-
tant improvement after BPD. In 93% at least one of
the major comorbidities was resolved, and in 33.3% all
of them were worked out (Tab. II). 
As shown in Tab. III, the BAROS showed a tendency
to be related with BMI: patients with a BMI > 50 Kg/m2

had an excellent outcome in 22.2% of cases versus 9.5%
in patients with BMI <50 Kg/m2; furthermore, in the
first group the percentage of fair outcome was zero, whi-
le in the second group it was 9.5%.
The Moorehead - Ardelt questionnaire showed that QOL
improved in 90% of patients: particularly, it was grea-
tly improved in 55%, improved in 35% and it did not
change in 10% (mean score 1.98). No patients had
decreasing in QOL after surgery.

Discussion

In occasion of the National Institutes of Health
Consensus Conference in 1991, some controversies regar-
ding the evaluation of results in bariatric surgery were

D. Moneghini, F. Mittempergher, C. Terraroli, F. Di Fabio

418 Ann. Ital. Chir., LXXV, 4, 2004

Methods: From November 1998 to February 2001, 30
patients with morbid obesity underwent biliopancreatic
diversion (BPD) in our Department. Patients were followed-
up after 1, 3, 6, 9, 12 months and than yearly.
Modifications of the Body Mass Index (BMI), percentage
of the initial excess weight loss (IEW%L), comorbidities
and type and incidence of complications were measured.
The course and QOL were assessed using BAROS after a
minimum follow-up of 18 months, or in absence of IEW%L
modification at two consecutive scheduled visits. 
Results: According to the BAROS, the outcome was classi-
fied as Excellent in 10% of cases, Very Good in 63.3%,
Good in 20%, Fair in 6.7%; no patients had Failure cour-
se. Ninety-three percent of patients had resolution of at lea-
st one of their major comorbidities, and an improvement
of the medical conditions was registered in all the cases.
The QOL was greatly improved in 55%, improved in 35%
and did not change in 10% of the patients. 
Conclusion: BPD provides effective weight loss, improve-
ment or resolution of major co-morbidities and increases
the QOL of morbidly obese patients. BAROS is an useful
tool to assess the outcome after bariatric surgery.
Key words: Bariatric surgery, BAROS, quality of life.

Tab. I – BAROS RESULTS ACCORDING TO THE TYPE
OF SURGICAL PROCEDURE

Excellent Very good Good Fair Failure

Scopinaro bpd 20% 50% 20% 10% 0%
Vassallo bpd 10% 60% 25% 5% 0%

Tab. II – INCIDENCE AND CHANGES OF MAJOR BAROS-
DEFINED COMORBIDITIES AFTER BPD

Comorbidity Incidence Resolution Improvement
(nr. of patients)

Hypertension 8 62.5% 37.5%
Cadiovascular disease 0 0% 0%
Dyslipidemia 11 100% 0%
Type II diabetes 17 58.8% 41.2%
Sleep apnea 3 33.3% 66.7%
Ohs 0 0% 0%
Osteoarthritis 3 33.3% 66.7%
Infertility 0 0% 0%



emphasized (1). The key-problems were: the lack of a
standard for the comparison of results in weight loss;
the absence of a clear definition of success or failure of
treatments, and how to consider the re-operations due
to complications or unsuccessful procedures. Moreover,
it was recommended for a whole outcome analysis to
take into account the improvement or resolution of the
pathological conditions related to the obesity, as well as
the evaluation of QOL and psychosocial changes during
the weight loss and maintenance. 
In reply to these requirements Oria and Moorehead have
introduced the BAROS (17), an evidence-based method
proposed as standard tool for the estimation of outco-
me in bariatric surgery. The BAROS is a point scale that
assigns to each patient different scores on the basis of
the percentage of excess weight loss, the changes in
comorbidities and the QOL after surgery. Points are
deducted in presence of re-operations and major or
minor complications. The total score characterizes five
groups of outcome (excellent, very good, good, fair and
failure), providing an objective definition of success or
failure of a treatment.
In our series we report the BAROS analysis of 30 con-
secutive patients undergone BPD. In more than 90%
the result was positive, in absence of failed outcome,
without significant differences between the two types of
BPD. No extensive BAROS data after BPD have been
reported yet. Only BAROS results regarding gastrore-
strictive procedures or gastric by pass are available (21-
26): they show a percentage of successful course (excel-
lent, very good, good) ranging from 48% to 98% of
patients, and unsatisfactory outcome (fair or failure) in
10-50%. It should be mentioned that the outcome can
be influenced by the length of follow up and by the
surgeons’ learning curve (21). Thus, more extensive
periods of study and stratified results are needed in order
to achieve a correct comparison of data.
In our series, the BAROS results were also affected by
the BMI: surprisingly, all the super-obese patients had a
successful outcome, while 9.5% with a BMI less than
50 Kg/m2 had a fair course. This unexpected relation
has been already described (21) and probably it is due
to the BAROS ability to analyze several factors sole for
each patient. 
It is well known that BPD may yield benefits on patho-
logical conditions related to obesity, especially on car-
diovascular diseases and hypertension, dyslipidemia, glu-
cose metabolism alterations, and respiratory function
disorders (27-31). Using BAROS classification it is pos-

sible to obtain a precise definition of improvement or
resolution of comorbidities after bariatric surgery. Our
data confirm previous reports: no patients had worse-
ning of their conditions after surgery, but all of them
improved (Tab. II). It is remarkable that 33.3% of
patients solved all their major co-morbidities, and 93%
solved at least one.
Remarkable improvements in QOL have been described
after bariatric surgery (15, 32, 33); however, the routi-
ne postoperative use of the QOL questionnaires is very
limited and the response rates are low; this is probably
due to the absence of a standard test for this specific
surgery and to the excessive length and complexity of
the available instruments (2). The Moorehead - Ardelt
QOL questionnaire enclosed in BAROS is a simple, short
test which investigates five main domains referred to phy-
sical, psychological and social changes after the weight
loss. In our series, all the patients filled the question-
naire: we did not observe decreasing in QOL, while the
percentage of improvements was 90%. The modifications
in QOL have become one of the most important deter-
minants of demand for care in the last years, and the
attention of the health care professionals is focalized on
the consideration of the patient’s point of view (34). In
an era of risk-benefits analysis, we think that similar
improvements of QOL could represent themselves a
strong validation for malabsorbitive surgery and these
results should be enclosed in the preoperative informa-
tive interview with the patients. 

Conclusion

In our limited experience, the BPD results a safe proce-
dure which provides an effective weight loss with an high
percentage of improvement or resolution of the obesity –
related diseases. Moreover, the BPD may greatly increase
the QOL of the patients. However, longer period of fol-
low-up after surgery is needed to confirm these findings.
The BAROS is an useful instrument for a standard eva-
luation of outcome and it should be widely adopted.   

References

1) NIH Consensus Development Panel, National Institute of Health
Consensus Development Conference Statement: gastrointestinal sur-
gery for severe obesity. Ann Inter Med, 1991; 115:956-961.

2) Oria H.E., Brolin R.E.: Performance standards in bariatric sur-
gery. Eur J Gastroenterol Hepatol, 1999; 11:77-84.

3) Mason E.E.: Chairman of the Committee on Standards for
Reporting Results. American Society for Bariatric Surgery standards
for reporting results. Obes Surg, 1994; 4:56-65.

4) Oria H.E.: Chairman of the Standards Committee. American
Society for Bariatric Surgery. Guidelines for reporting results in baria-
tric surgery. Obes Surg, 1997; 7:521-522.

Ann. Ital. Chir., LXXV, 4, 2004 419

Bariatric analysis and reporting outcome system (baros) following biliopancreatic diversion

Tab. III – BAROS RESULTS ACCORDING TO THE BMI

Excellent Very good Good Fair Failure

BMI > 50 22.2% 55.6% 22.2% 0% 0%
BMI < 50 9.5% 57.2% 23.8% 9.5% 0%



5) MacLean L.D., Rhode S.M., Shizgal H.M.: Gastroplasty for
obesity. Surg Gynecol Obstet, 1981; 253:200-207.

6) Pories W.J., Flickinger E.C., Meelheim D. et al.: The effecti-
veness of gastric bypass over gastric partition in morbid obesity. Ann
Surg, 1982; 196:389-399.

7) Freeman J.B., Burchett H.: Failure rate with gastric partitio-
ning for morbid obesity. Am J Surg; 1983, 145:113-119.

8) Mason E.E., Maher J.W., Scott D.H. et al.: Ten years of ver-
tical banded gastroplasty for severe obesity. Problems Gen Surg,
1992; 9:280-289.

9) Halverson J.D., Zuckerman G.R., Kochler R.E. et al.: Gastric
bypass for morbid obesity: a medical-surgical assessment. Ann Surg,
1981; 194:152-160.

10) Reinhold R.B.: Critical analysis of long-term weight loss fol-
lowing gastric bypass. Surg Gynecol Obstet, 1982; 155:385-394.

11) Lechner G.W., Elliott D.W.: Comparison of weight loss after
gastric exclusion and partioning. Arch Surg, 1983; 118:685-692.

12) Brolin R.E.: Results of obesity surgery. Gastroenterol Clin North
Am, 1987, 16:317-338.

13) Brolin R.E., Kenler H.A., Gorman R.C. et al.: The dilemma
of outcome assessment after operations for morbid obesity. Surgery,
1989; 105:337-346.

14) Brolin R.E.: Critical analysis of results: weight loss and quality
of data. Am J Clin Nutr, 1992; 6:361-368.

15) Kral J.G., Sjostrom D.C.: Assessment of quality of life before
and after surgery for severe obesity. Am J Clin Nutr, 1992; 55(sup-
pl.):611S-614S.

16) Vallis T.M., Ross M.A.: The role of psychological factors in
bariatric surgery for morbid obesity: identification of psychological
predictors of success. Obes Surg, 1993; 3:346-359.

17) Oria H.E., Moorehead M.K.: Bariatric Analysis and Reporting
Outcome System (BAROS). Obes Surg, 1998; 8:487-499.

18) Scopinaro N., Gianetta E., Friedman D., et al.: Evolution of
biliopancreatic bypass. Clin Nutr, 1986; 5(suppl.):137-146.

19) Vassallo C., Negri L., Della Valle A., et al.: Biliopancreatic
diversion with transitory gastroplasty preserving duodenal bulb: 3
years experience. Obes Surg, 1997, 7:30-33.

20) Mittempergher F., Bruni T., Bruni O., et al.: La diversione
biliopancreatica con conservazione del bulbo duodenale e gastropla-
stica transitoria nel trattamento dell’obesità patologica. Nostra espe-
rienza. Ann It Chir, 2002 (in press).

21) Favretti F., Cadiere G.B., Segato G., et al.: Bariatric analy-
sis and reporting outcome system (BAROS) applied to laparosco-
pic gastric banding patients. Obes Surg, 1998; 8:500-504.

22) Hell E., Miller K.A., Moorehead M.K. et al.: Evaluation
of health status and quality of life after bariatric surgery: com-
parison of standard Roux-en-Y gastric bypass, vertical banded
gastroplasty and laparoscopic adjustable silicone gastric banding.
Obes Surg, 2000; 10:214-219.

23) Wolf A.M., Falcone A.R., Kortner B. et al.: BAROS: an
effective system to evaluate the results of patients after bariatric
surgery. Obes Surg, 2000; 10:455-450.

24) Kalfarentzos F., Kechagias I., Soulikia K. et al.: Weight loss
following vertical banded gastroplasty: intermediate results of a
prospective study. Obes Surg, 2001; 11:265-270.

25) Nguyen N.T., Goldman C., Rosenquist C.J. et al.:
Laparoscopic versus open gastric bypass: a randomized study of out-
comes, quality of life, and costs. Ann Surg, 2001; 234:279-289.

26) Victorzon M., Tolonen P.: Bariatric Analysis and Reporting
Outcome System (BAROS) following laparoscopic adjustable gastric
banding in Finland. Obes Surg, 2001; 11:740-743.

27) Scopinaro N.: Why the operation I prefer is biliopancreatic
diversion (BPD). Obes Surg, 1991; 1:307-309.

28) Scopinaro N., Adami G.F., Marinari G. et al.: Biliopan-
creatic diversion. World J Surg, 1998; 22:936-946.

29) Marceau P., Hould F.S., Simard S. et al.: Biliopancreatic
diversion with duodenal switch. World J Surg, 1998; 22:947-
954.

30) Castagneto M., De Gaetano A., Mingrone G.: Normali-
zation of insulin sensitivity in the obese patient after stable wei-
ght reduction with biliopancreatic diversion. Obes Surg, 1994;
4:161.

31) Nanni G., Balduzzi G.F., Capoluongo R. et al.: Biliopan-
creatic diversion: clinical experience. Obes Surg, 1997; 7:26-29.

32) Stunkard A.J., Stinnet J.L., Smoller J.W.: Psychological and
social aspects of the surgical treatment of obesity. Am J Psychiatry,
1986; 143:417-429.

33) Waters G.S., Pories W.J., Swanson M.S. et al.: Long-term
studies of mental health following the Greenville gastric bypass ope-
ration for morbid obesity. Am J Surg, 1991; 161:625-634.

34) Leplege A., Hunt S.: The problem of quality of life in medi-
cine. JAMA, 1997; 278:47-50.

D. Moneghini, F. Mittempergher, C. Terraroli, F. Di Fabio

420 Ann. Ital. Chir., LXXV, 4, 2004

Autore corrispondente:

Dr. Francesco MITTEMPERGHER
Cattedra di Chirurgia Generale
Università degli Studi di Brescia
I Chirurgia Generale, Spedali Civili di Brescia
P.zza Speciali Civili, 1
25123 BRESCIA


