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ABSTRACT

AIM: We aimed to analyze the trends in experimental animal use
and the ethical approval rates of the publications dealing with
the improvement of the laparoscopic surgery during the last two
decades.

METHODS: The study was performed by using the available on-
line medical search engines. We searched the PubMed for the
proportion of biomedical publications used animals between 1990
and 2010. Journals with English Abstracts, organized in chrono-
logical order from the earliest to the oldest. The search was nar-
rowed to include only the key word “laparoscopy”. We gathered
3023 studlies performed on animals. We included the studies with
objectives to innovate, improve or modify a laparoscopic tech-
nique, instrument or device. The publications in which the objec-
tive of the study was not to improve the laparoscopic approach
were excluded. The remaining 82 studies were analyzed for the
data including the year of the study, animal species, and the num-
ber of the animals at the initial phase and at the end of the studies,
and the ethical approval status.

RESULTS: The study included 21 studies in 1990-2000 decade
and 61 studies in 2000-2010 decade groups. A total of 2132 ani-
mals, 496 in 1990-2000 decade and 1636 in 2000-2010 decade,
were used in the studies. Most widely used animals were pigs fol-
lowed by rats, rabbits and dogs.

The numbers of animals per study and animal death rates were not
significantly different between two decades (p>0.05). Although,
the ethical committee approval rate increased, the increase was
not sufficient enough to create a significant difference (p>0.05).

CONCLUSION: Researchers mostly perform experiments on pigs
to achieve improvements in laparoscopic surgery. Although, there
was a tendency towards to a small increase in ethical approval rate
and a small decrease in unnecessary animal death rate in the last
decade, we still have a long way to go as the ethical approval rate
fluctuates around 70% in animal studies.
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OZET

AMAC: Son yirmi yildaki deneysel hayvan kullanimi egilimlerini ve
laparoskopik cerrahiyi ilerletmek icin yapilmis yayinlardaki etik bas-
vuru oranlarini incelemeyi amacladik.

YONTEM: Calisma ulasilabilen on-line arama motorian kullanilarak
yapildi. 1990 ve 2010 yillan arasinda hayvanlar kullanan biomedikal
calisma oranlarnini belilemek icin PubMed'i inceledeik. ingilizce 6zeti
olan dergiler en eskiden en yeniye dogru kronolojik olarak siralan-
dilar. Arama yalnizca “laparoscopy” anahtar kelimesini icerecek bi-
cimde daraltildi. Hayvanlar tizerinde yapilan 3023 calisma elde ettik.
Bir laparoskopi teknigi, cihazi ya da aleti bulmak, gelistirmek ya da
degistirmeyi amac edinen calismalar icerdik. Laparoskopik yaklasimi
gelistirmeyi amac edinmeyen calismalar cikanldilar. Kalan 82 calisma;
calisma yili, hayvan tdrti, calismalarin basinda ve sonundaki hayvan
sayis! ve etik basvuru durumu agisindan incelendiler.

BULGULAR: Calismada 1990-2000 yillani arasindaki 10 yilda yayin-
lanan 21 ve 2000-2010 yillan arasindaki 10 yilda yayinlanan 61 calis-
ma yer aldi. Toplam 2132 hayvandan 496°si ilk 10 yildaki ve 1636’s!
ikinci 10 yildaki calismalarda kullaniimislardi. En cok kullanilan hayvan
olan domuzlari sirasiyla ratlar, tavsanlar ve képekler takip ediyordu.
iki on yillik siire icerisinde calisma basina kullanilan hayvan sayi-
si ve hayvan élim oranlari belirgin olarak farkli degillerdi (p>0,05).
Etik basvuru oranlari artsa da, bu artis belirgin fark olusturmak icin
yeterli degildi (p>0,05).

SONUC: Laparoskopik cerrahide gelisme saglamak icin arastirma-
cilar cogunlukla domuzlar lizerinde deneyler yapmaktadirlar. Son
iki 10 yillik stirede, etik basvuru oraninda kicUk bir artis ve gereksiz
hayvan 6lim oraninda kii¢lk bir azalma olsa da, hayvan c¢alisma-
larinda etik basvuru orani %70’lerde oldugu icin hala kat edilmesi
gereken c¢ok yol vardir.

Anahtar kelimeler: hayvan deneyleri, deneysel hayvan Kullanimi; etik;
laparoskopik cerrrahi; laparoskopik cerrahi islemler; minimal invazif cerrahi
islemler

Introduction

The wide use of animals in health researches has int-
roduced the thoughts of the rights and ethics of the
experimental animals which mainly concerned about
the unnecessary suffering and death of the experimen-
tal animals. The principles of Humane Experimental
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Technique was published by Russell and Burch in 1959
and consisted of the 3Rs statement: replacement (if
applicable use of alternative methods instead of ani-
mals), reduction (use reduced numbers of animals to
achieve scientific objectives) and refinement (use met-
hods to minimize animal suffering).’

Council for International Organizations of Medical
Science (CIOMS) adopted the 3Rs in 1985 and re-
vised in 1993 and 20022, thereafter the 3Rs statement
was universally accepted and specific guides were
formed’. In United Kingdom the ethical review pro-
cess of scientific procedures was incorporated into
Animal Act 1986.* Following the passage of the act,
almost every scientific journal began to request for
the statement of ethical approval in the articles con-
sisting comprising the use of animals in their meth-
odology. However, many papers have been published
without the using of the statement.

Laparoscopic surgery has gained a tremendous
worldwide popularity since 80s due to its advantages
over laparotomy. The advantages are shorter hospi-
talization, better cosmetics, faster recovery and ear-
lier return to normal activity, less postoperative adhe-
sion formation and the suitability for the outpatient
settings in most cases’.

Laparoscopic surgery is the gold standard for many
surgical procedures. Common surgical procedures
like appendectomy, cholecystectomy, cystectomy, and
tubal ligation are performed in many centers. Almost
any gynaecologic surgery including the hysterecto-
mies, urogynaecologic and oncologic procedures
have been performed laparoscopically in some ad-
vanced centers’. In order to achieve this high surgical
standards, many animals were used in surgical experi-
ments and training programs. However, experimental
studies performed on animals are still needed.

Currently some mammalian species are the most
widely preferred animals for experimental studies. The
animals with the highest frequencies to be involved
in the experiments are the rats, mice, rabbits and fish.
The pigs, guinea pigs, hamsters and the monkeys have
moderate frequencies to be involved in experiments.

In the last few decades ethical committees used strict
limitations for the use of various species in experimen-
tal animal studies. In some cases, researchers could
hardly find the suitable species for their experiments.

In this study, we aimed to analyze the trends in exper-
imental animal use and the ethical approval rates of
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the published data dealing with the improvement of
the laparoscopic surgery during the last two decades.

Methods

The study was performed by using the available on-
line medical search engines including Google, Google
academic and mainly pub-med between September
and December 2010.

Internet search/review

The internet search was on key words and phrases
such as “animal study, experimental animals, ethics,
laparoscopy”, which yielded 42.400 results but most
of them were not specific to experimental animal
use, ethical approval or laparoscopic surgery. In or-
der to identify the rate and quality of animal use to
improve the laparoscopic practices in human beings
we included only the medical journals. We searched
the Pub Med (http://www.nlm.nih.gov) for the pro-
portion of biomedical publications used animals. The
search included from 1990 to 2010. Journals with
English Abstracts, organized in chronological order
from the earliest to the oldest. The search was nar-
rowed to include only the key word “laparoscopy”.
We gathered 3023 studies performed on animals.

Publication selection

Of the 3023 publications, 324 free full text papers
were selected for a detailed analysis in order not to
miss the data that was not presented in the abstracts.
The selected full text papers were analyzed for the
objectives of the studies. We included the studies
with objectives to innovate, improve or modify a lap-
aroscopic technique, instrument or device. The pub-
lications in which the objective of the study was not
to improve the laparoscopic approach were excluded.
The remaining 82 studies were analyzed for the data
including the year of the study, animal species, and
the number of the animals at the initial phase and at
the end of the studies, and the ethical approval status.

The decade 1990-2000 included time between January
1% of 1990 and December 31* of 1999 and similarly
the decade 2000-2010 included time between January
1% of 2000 and December 31* of 2010. Ethical ap-
proval status was classified as “approved” or “not ap-
proved”. In case where the authors did not mention
the ethical approval status, it is considered as “not
approved”. The declaration of the adherence to the
certain laws and the experimental study standards
was not considered as ethical approval.



Statistical analysis

Statistical analyses were performed using SPSS version
16.0 software (SPSS Inc, Chicago, IL). Independent
samples Student’s t test was used to compare the
normally distributed data between the decades 1990-
2000 and 2000-2010. Non-normally distributed data
was compared by using Mann Whitney U test. Chi-
square test was used to analyze the intra-group vari-
ables. Correlation analysis among the parameters
was performed by using the Pearson’s test. A p value
<0.05 was considered statistically significant.

Results

The study included 21 studies in 1990-2000 decade
and 61 studies in 2000-2010 decade groups. A total

Table 1. Animal preferences in studies with objectives to innovate, improve
or modify a laparoscopic technique, instrument or device.
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of 2132 animals, 496 in 1990-2000 decade and 1636
in 2000-2010 decade, were used in the studies. Animal
preference in studies with objectives to improve lapa-
roscopic approach was summarized in Table 1. Most
widely used animals were pigs followed by rats, rab-
bits and dogs.

Although the saved animal counts were higher in 2000-
2010 group, in order to prevent a misunderstanding
the reader should know that the initial animal counts
and animal death rates were also higher in the group
(Table 2). In addition the differences were not signifi-
cant (p>0.05). The ethical committee approval rate
increased through this period (Figure 1). However,
the difference between the two decades, 1990-2000
and 2000-2010, was not significant (p>0.05).

Table 2. The comparison of 1990s and 2000s. The initial and saved animal
numbers, and animal death and ethical approval rates were presented as
mean = standard deviation and percent, respectively.

Animals Study number (N=82) Percentage (%)
Pigs 38 46,3 1990-2000 2000-2010  p value
Rats 18 22 " - :

. ean animal coun N
Rabbits 8 9,7 per study 23.62+22.35  26.82+36.52 *0.996
Dogs 6 7,3 s

) aved animal count *
Mice 4 4.8 per study 3.05+6.01 7.02+19.87 *0.872
Baboons 3 3,6

Animal death *
Cows 2 2,4 rate (%) 67 75 0.520
Hamsters 1 1,3
Goats 1 1,3 Ethical approval 57 69 ().335
0, .

Sheep 1 13 rate (%)

Chi-square test demonstrated that the preferred animals were significantly different (p<0.05)

*Mann Whitney Test, **Independent samples t test

Ethics commitee approval and animal death rates through years
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The correlation analysis showed that the animal
counts at the beginning of the experiment positively
correlated with the saved animal counts (p<0.05),
however they did not correlate with the year of pub-
lication, decade, and the rates of animal death or
ethical approval (p>0.05). The ethical approval rate
positively correlated with the year of the publication
(p<0.05), but not with the decade of the publication,
initial and saved animal counts and animal death rates

(p>0.05).

Discussion

Principal findings

The ethical approval rate for the animal studies with
an objective aiming to improve the laparoscopic ap-
proach increased from 1990 to 2010; however the
increase rate was not sufficient enough to create a
significant difference through the two decades. The
counts of animal use, deaths and the rate of animal
death did not change between decades. In addition
the pigs are the most widely preferred animals for
laparoscopy related studies.

Strengths and limitations

To our knowledge the present study is the first deal-
ing a specific area of animal ethics, improvement of
the laparoscopic surgery approaches for the health
and welfare of the humans. Depending on the eth-
nicity, tradition, religion and the behaviour of the
people living in a certain country ethical regulations
may differ. The use of a certain animal in a certain
study protocol may be banned in some countries de-
pending on the aforementioned facts. However, the
scientific truth and the objectiveness of the results
should depend on the evidences. In this point of
view, our study may cause a re-evaluation of the at-
titudes of some ethical committees.

The study revealed data by using the online search
engines, mostly PubMed. However, most of the
studies dealing with animals are not indexed in
PubMed. In addition, most of the core journals
indexed in PubMed, for financial profit based rea-
sons, are not freely accessible. Moreover, there is
not an existing mechanism to control the truthful-
ness of the declerations and most journals rely on
the declaration. We also do not know that the ethi-
cal approval ensures the strict ethical behavioural
adherence.
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Comparison with the previous studies and the guides

International Committee of Medical Editor Journals
(ICMJE) states that “When reporting experiments
on animals, authors should indicate whether the in-
stitutional and national guide for the care and use of
laboratory animals was followed™’. Although almost
all medical journals declare that they strictly adhere to
the ICMJE’s statement, however, our study demon-
strates the ethical approval rate was not significantly
higher in 2000s than the rate of 1990s and reached
only to 69%.

The animal ethics targeting the protection of animal
abuse was first instituted in the United Kingdom
during 1980s. In Turkey there are two laws passed
in 2003 and 2004, which regulate the welfare of the
animals® °. Beginning from 1980s various countries
passed laws to a legal basis for the animal protec-
tion'. However, our study shows that the ethical ap-
proval rates did not change significantly during the
last two decades.

The number of journals stating that authors should
indicate whether the institutional and national guide-
lines for the care and use of laboratory animals were
followed is increasing. However, the proportion of
journals without a clear policy was still more than
50% in 2009", which may caused the absence of
declaration of ethical approval and compliance to
the guidelines. In our study the ethical approval rate
was increased 12% from 1990s to 2000s, however the
change was not significant (p>0.05).

Over the period between 1995 and 2009 the total
number of procedures involving animals followed
an increasing trend. However, the proportion of the
procedures involving genetically modified animals in-
creased in time and exceeded the number of proce-
dures involving normal animals in 2009'*. Genetically
modified animals are produced to be a more predic-
tive model for human diseases and the results of the
researches involving genetically modified animals
potentially are more reliable for many authors, re-
viewers and editors. However, despite the fact, the
rates of ethical approval and the declaration of the
compliance to the guidelines are not at the desirable
levels.

For research under the Animals Scientific Procedures
Act 1980, cats, dogs and horses can only be used if
no other animals are suitable'’. In addition in these
specific circumstances 3Rs and animal welfare should



be provided. Although, there were alternatives (i.e.
pigs), our study showed that in 7.3% of the studies
the dogs were used in laparoscopic surgery.

Animals have been used in scientific researches since
400 B.C' and because animal research has contrib-
uted too many medical advances such as the inven-
tion and production of the vaccines, antibiotics and
anaesthetics, they will also be used in the future' '°.
Although our study demonstrated that ethical ap-
proval rate in animal studies increases slightly, the rate
is around 70% and is not significantly higher than the
rate 10 years ago. In addition we need further studies
to have detailed data about the animal experiments
and ethical sanctions.

Conclusion

Researchers mostly perform experiments on pigs
to achieve improvements in laparoscopic surgery.
Although, there was a tendency towards to a small
increase in ethical approval rate and a small decrease
in unnecessary animal death rate in the last decade,
we still have a long way to go as the ethical approval
rate fluctuates around 70% in animal studies.
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