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ABSTRACT

Purpose:The biodistribution of sodium pertechnetate, the most used radiopharmaceutical in nuclear medicine, has not been stud
details after bariatric sgery. The objective was to investigate théeet of Roux-en-Ygastric bypass (RGB) on biodistribution of
sodium pertechnetate (N&Tc) in oigans and tissues of ralidethods: Twelve rats were randomly divided into two groups of 6 animals
eachThe RYGB group rats were submitted to the Roux-egastric bypass and the control group rats were not opefdted15 days,

all rats were injected with 0.1ndf N&*"Tc via orbital plexus with average radioactivity of 0.66 MBfier 30 minutes, liverstomach,
thyroid, heart, lung, kidney and femur samples were harvested, weighed and percentage of radioactivity perTdfgjro{%ach
organ was determined by gama couitézard Perkin-ElmeiWe applied the tident t test for statistical analysis, considering p<0.05 as
significant.Results: Significant reduction in mean %4Ag was observed in the livestomach and femur in théYi&B group animals,
compared with the control group rats (p<0.05). In othgaws no significant diérence in %Al/g was observed between the two
groups.Conclusion: This work contributes to the knowledge that the bariatrigesyrRy GB modifies the pattern of biodistribution of
Na*"Tc.
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RESUMO

Objetivo: Avaliar o efeito da cirgjia de desvigastrico enY de Roux (BGYR) na biodistribuicao do pertecnetato de s6di8T¢gem
orgéos e tecidos de ratdgétodos: Doze ratodMstar foram aleatoriamente distribuidos em dois grupos de seis animais cada. O grug
BGYR foi submetido a técnica cirargica do desvio gastrico em Y de Roux e o grupo controle nao foi operado. No 15° dia de pés-oper
foi administrado 0,1 ml I\de N&°"Tc aos animais dos dois grupos, com atividade radioativa média de 0,68MBE@0 minutos os ratos
foram mortos e retirados fragmentos de figado, estdmago, tiredide, coracao, pulmao, rimhes @mostras foram lavadas com solugéo
salina 0,9% pesadas e submetidas ao Contador Gama\iza@™ Perkin-Elmer para se determinar o percentual de atividade radiotiva
por grama (%Al/g) de cada @éo. Empregou-se o teste t8edentpara analise estatistica, considerando p<0,05 como significante.
Resultados:Reducéo significante na média de Pt/ foi observada no figado, estdmago e fémur nos animais submetidogia cieur
BGYR comparado com o grupo controle (p<0,05). Nos demgd®émao houve diferenca significante nol¥gentre os dois grupos.
Conclusao:A cirurgia BGYR em ratos modificou a biodistribuicdo dd¥Ec em alguns @aos, podendo ter implicagdes clinicas na
interpretagéo de exames cintilograficos.

Descritores:Disponibilidade Bioldgica. Cirgia Bariatrica. Pertecnetafo 99m de Sddio. Compostos Radiofarmacéuticos. Ratos.

! Research performed at the Department 0§8wyr School of Medicine, Federal University of Rio Grande do Norte (UFRN), Natal, Brazil.

Introduction

Obesity is rapidly increasing in the United States, with th@pulationd2 Overall, in the past decades, the Brazilian population
prevalence of class 3 obesity approaching 8% in sorhas experienced relatively rapid socioeconomic improvement,
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resulting in many lifestyle modifications that have promotdaodistribution of technetium-99m pertechnetate in several organs
increased prevalence of obesity and associated diseases, suahcatissues of rats.
diabetes and dyslipidemfagurrent treatment options for morbid
obesity include pharmacologic agents, low-calorie diets, behavioral ~ Methods
modification, exercise, and gary Dietary treatments produce an
initial weight loss of less than 15% of the starting weight, and The use of laboratory animals followed the Council for
weight reductions generally decay to zero at 5 ye8he failure of International Organization of Medical Sciences Ethical Code for
most current approaches to control morbid obesity has led to dhémal experimentation and the Brazilian guidelines for scientific
development of surgical procedures of the upper gastrointestinsg of animals (Law n°® 11.794). The protocol was approved by the
tract designed to induce weight loss (bariatric sur§ery) Ethical Committee of Research, UFRN. Rats were observed in
The goal of bariatric surgery is to reduce caloric intake lrydividual polypropilene cages in room temperature of 24°C, 45%
either restricting the amount of calories an individual can takerélative humidity 12-hour light/dark cycles, and they had free access
(restrictive procedure) or reducing the amount of calories absorbetheir diet and tap watefor preoperative procedures, rats were
from the gastrointestinal tract (malabsorptive procedure). This ciprived of food for 16 to 18 hours and were anesthetized with a
be accomplished in a number of ways. The most commomiyxture of ketamine and xylazine (200 mg: 5 mg, 0. 8 ml/kg,
described techniques are the Roux-en-Y gastric bypass (restridtiaperitoneally). For postoperative pain control, tenoxicam 1.5
and malabsorptive), laparoscopic adjustable banding (restricting/kg, was given to the rats postoperativehce a day for 3 days.
only), and the bilio-pancreatic diversion with duodenal switch
(malabsorptive and restrictive). Roux-ergastric bypass (RGB), Operative and laboratory procedures
is the predominant approach used in the Unitate$, RYGB also
creates a small stomach pouch to restrict food intake, but a portion  TwelveWistar rats (349.3 +10.7 g) were equally divided into
of the jejunum is attached to the pouch to allow food to bypass ®¥GB and control groupsThe rat abdomens were shaved and
distal stomach, duodenum, and proximal jejunum. Bypassing thispared with 70% alcohd\ midline incision was made, and the
segment of the gastrointestinal tract might contribute to the clinissdmach and distal esophagus were exposed. The stomach wa
success of RGB by altering the secretion of hormones that influencivided 1 cm down of the esophagus and both gastric ends were
glucose regulation and the perception of both hunger and &atietyersewn using a running 6-0 polypropilene suture, and the suture
Although the procedures can be successful, they can be assoclatesl were embrocated. The jejunum was divided 16 cm below the
with a number of complications. Unfortunatehese complications ligament ofTreitz, creating a 16 cm biliary-pancreatic limlA to 5
can sometimes be subtle andidiflt to diagnose early5ince these mm end-to-side gastrojejunostomy was sewn using interrupted 6-
patients have limited physiologic reserve, it is imperative th@&polypropilene sutures on the anterior surface of the gastric fundus.
complications are identified early by image procedures afmbe stump of proximal jejunum was closed with a running suiure.
appropriately managéd 7 to 8 mm side-to-side jejunojejunostomy was sewn 10 cm below
One of the most used diagnostic methods in identifyinglee gastrojejunostomyrhe procedure lasted approximately 30
great number of diseases and metabolic disorders is the usmiotites and the abdomen was closed in layers, using a running 4
radiopharmaceuticals, radioactive compounds used in diagno8titylon suture. Rats drank water and 10% glucose plus 2% saline
procedures as sources of radiation or tracers. Examination of gastiation starting 24 hours after the operation and for the first 3
emptying, liver function, thyroid function, bone disorders, distadays. This was followed by a solid diet (Labina-Purina). For the
metastasis, etc, are used frequently in patients undergoing bariéitstthree postoperative days, rats were hydrated with normal saline
surgery®. Radiopharmaceuticals biodistribution may providsolution (20ml) injected subcutaneously to prevent dehydration.
important information about its uptake to some target organs, butgical microscope with 10x magnification was used for the
post-surgery data are scafcdt is relevant to investigate anastomosis single intramuscular dose of 75 mg/kg of ceftriaxone
technetium-99m pertechnetate biodistribution afGR, because sodium was given as antimicrobial prophylaxis 30 minutes before
it is highly secreted by gastric mucogdter this operation, the the surgical procedures. The control group rats (n=6) were not
stomach is mostly bypassed and alterations are expected to osparated.
on biodistribution. Several drugs and surgery may interfere with The animals remained under observation for 15 days after
the biological behavior of radiopharmaceuticals used surgery and were then injected with 0.1 ml of technetium-99m
scintigraphic examinations and technetium-99m pertechnetatpdstecnetateia the orbital plexus, corresponding to radioactive
used in more than 80% of scintigraphic examinatidhsThey may activity of 0.66 MBg. Thirty minutes after radiopharmaceutical
change the biological effects of the technetium-99m pertechnetdeinistration, the animals were killed with an anesthesia overdose
and their uptake to somegans As a major siugery, RYGB may (thiopental sodium, intracardiac) and underwent surgery for removal
result in important anatomical and metabolic changing antisamples from the livekidney heart, lung, thyroid, stomach and
unpredictable complications. So, scintigraphic studies may feenur The tissue samples were washed in 0.9% saline, weighed on
needed in the postoperative period. If the technetium-9@nprecision scale and their radioactivity was determined in an
pertechnetate biodistribution is changed in important organs autiomatic gamma countérhe results were shown in counts per
tissues due to bariatric g)@ry, scintigraphic examinations canminute (CPM), corrected by disintegrations per minute (DPM). The
generate false-positive or false negative images, leadingefficiency of the gamma counter was 86%, as specified by the
repetition of nuclear medicine procedures with unnecessamgnufacturerThe specific activity of each sample was calculated
radiation exposure for patients. by dividing its absolute countin DPM by its weight (DPM/g). The
The aim of this study is to analyze théeets of RFrGB on percentage of radioactivity of each sample\PKg) was calculated
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by dividing its specific activity (DPM/g) by the total radioactivitysurgery can cause anatomical and metabolic complic&tidie

of each animal. The total activity administered to each animal wh&gnosis of these disturbs may require imaging examinations such

calculated from the average of three patterns with the same vol@sgadiography and scintigraphy

injected. The technetium-99m is the most widely used radionuclide
The data were expressed as mean * standard deviatiomuclear medicine and research studies. It has a short half-life

Statistical analysis for comparison between groups was perforrf@e), emits low radiation and small doses are needed for diagnostic

by the Student t test, using a significance level of 0.05. procedureS. Changes in the biodistribution of technetium-99m
pertecnetate in organs and tissues are well identified in several
Results clinical studies. It has been used in vivo and in vitro, in the study

of diseases, drugs, chemotherapy and plants that interfere with
All animals survived for the duration of the stutigble 1 their distributioi®?*, Howeverin the postoperative period of major

summarizes the descriptive results of the percentage of surgical procedures, there are few studies that focus on the
radioactivity (%AT]I) in organs of rats from groupsvi&B and biodistribution of radiopharmaceutical® understand and explore
control.We applied the tBdent t test for independent samples. the relationship between theYBB and biodistribution of

The significance level established for the test was 5%. radiopharmaceuticals in organs and tissues, we used a reproducibl

and well characterized animal model. Scintigraphic examinations in
TABLE 1 - Percentage of radioactivity (%71/g) of each agan the postoperative period are used to diagnose bleeding in
sample in animals submitted to Roux-en-Y gastric bypass Srastrointestinal tract gastroesophageal reflux and the patency of

anastomosis Diagnosis of metastases by cancer and postoperativ
controls . _ _ p p
changes in the kidneys, livéung, heart and othergains are made
Organs %Al e P using scintigraphy with radiotracers and technetium-99m
pertecnetaté. In this study the RYGB did not afect the
RYGB Control T .
. biodistribution of technetium-99m pertecnet#ite heart, lung,
Liver 0.33+£0.05 0.56£0.08 0.024 . .
Kid 0.119 kidney and thyroid.
1aney et Dbl 007 : The stomach is often examined in the postoperative of
Heart 0.21+0.05 0.2740.07 0.128 bariatric sugery, primarily for diagnosing the presence of fistulas,
Lung 0.53£0.18 0.37£0.14 0.098 since the escape from the anastomosis may be early or late
Tyroid 2.91+0.97 3.46+1.67 0.506 complication of this operatior large case series of 63 patients
Stomach 0.54+0.32 2.99+1.65 0.005 with leaks after RGBPreports that most were not detected by CT
Femur 0.14£0.03 0.22+0.07 0.035 imaging and that most required surgery (63%), with morbidity of

53% and mortality of 10% In case of small fistulas, the rate of
escape of contrast will be small, so that leaks may be overlooked by
radiography The morphofunctional radionuclide evaluation
provides the efficiency of anastomosis of digestive tract, by
_ _ showing the emptying time of the gastric remnant, excluding reflux
In the kidney and lung we observed an increased uptakgnd any radionuclide stagnation. Using scintigraplsynall amount
of radioactivity on rats submitted tofsB, comparing with of diffused pertechnetate is absorbed by the gastric mucosa due tc
controls, but the difference was statistically insignificant  the high affinity for this radiopharmaceutical. It has been suggested
(p>0.05). Howevetin the RYGB rats a significantly decrease in  that scintigraphy has high accuracy in diagnosis of complications
the radioactive uptake (A(g) occurred in the stomach, liver  in postoperative bariatric surgétyin this study the uptake of
and femuycomparing with controls (p<0.03)hen comparing  pertechnetate was significantly decreased in the remnant functional
the difference between the radioactive uptake of heart and  stomach post RGB, meaning that scintigraphic examination of this

thyroid from RrGB and control rats, there was a tendency for a grgan in the postoperative of bariatric surgery must be interpreted
further decrease in %T /g of RYGB animals, although this was considering this finding.

The values appear as meant standard deviation. RYGB, Roux-en-Y gastric bypass

not statistically significant (p>0.05). Several different mechanisms may explain the observed
) ) changes in bone metabolism after bariatrigsoyr Poor absorption
Discussion of minerals and vitamins, including calcium and vitamin D has been

_ ) ) N ) documentet!. A sustained deficiency of vitamin D in obese patients

Obesity has become an epidemic condition and in the Unit@gly result in metabolic and skeletal abnormalities, which may be
States the percentage of obese adults increased from 15.3% in ag ted before and after bariatric@ny The increased turnover
to 23.9% in 2005Approximately 4.8% of patients are consideregnd reduced bone mineral density may occur as a physiological
morb|d|y ObeseWOl’ldW[de it is estimated that over 300 ml”lorbdaptanon of We|ght loss and Changes in the mechanics of the
people are obe&e Obesity results in an increased risk for seriokeleton or as a result of pathophysiological responses to stirgery
diseases, including diabetes mellitus, cardiovascular diseggethese metabolic changes, especially the increase in bone
hypertension, dyslipidemia, degenerative arthritis, some forms@hover may explain the decrease in biodistribution of technetium-
cancer and respiratory problems, and to generate socio-econ@vifi pertecnetate in the femur of the animals submitted @GBRas
and psicossocial disturbsThus, some weight loss therapies, su@bmpared to the control group. In our study the uptake of
as diet and pharmaceutical systems complemented by physigghnetium-99m pertecnetate by the liver of rats submittedBR
exercises have been proposed. Howeatenost 95% of patients was significantly lower than in control rats, meaning that the liver
who have morbid obesity (BMI> 40kgfnfail to achieve function may be affected in operated animals. This results need to
satisfactory weight loss Therefore, many efforts have beeme treated with some caution. In fact, some authors demonstratec
implemented to get good results with surgical techniques, anddfhificant improvement in the levels of aminotransferases and
bariatric operations have obtained good results at a significgainma glutamyl transferase in the postoperative of obese patient:
weight loss for many yedrs Despite the good results, bariatriGupmitted to RGB2, and others found postoperative values of
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aminotransferases transiently increased by fivefold to eightfoldi3. XavierHolanda C M C, Jales RC, Catanho NI JA, Holanda Leite
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