
Ultrasound scissors: new single-use instruments vs.
resterilised single-use instruments – a prospective
randomised study

Ultraschallscheren zum Einmalgebrauch: Vergleich von Zuverlässigkeit
und Bedienungskomfort einmal resterilisierter Ultraschallscheren mit
Neugeräten

Abstract
Background: The aim of this study was to compare reliability in handling
and function of resterilised and single-use disposable ultrasonic scissors.
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Methods: In a prospective randomized study, the surgeon blindly tested
new and resterilised ultrasonic scissors. The parameters were force of E. Hückelheim1

U. Hesse1activation, cutting effect, coagulation effect, error messages and dis-
turbing generator noise.
Results: 51 new and 49 resterilised instruments in 94 operations were
evaluated. The differences in force of activation, cutting effect and co- 1 Klinik für Allgemein- und

Viszeralchirurgie, Klinikumagulation were not significant. Error messages and disturbing noises Stuttgart, Krankenhaus Bad
were rare in both groups. 6 new instruments and 2 resterilised instru-
ments had to be exchanged because of problems during surgery.
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Conclusion: This study demonstrates comparable reliability in function
and handling of resterilised and new ultrasonic scissors. The use of
resterilised instruments leads to distinctly reduced costs and could
contribute to efficiency in laparoscopic surgery.
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Zusammenfassung
Hintergrund: In einer internen Qualitätsstudie sollte die Zuverlässigkeit
in der Funktion sowie der Bedienungskomfort von einmal resterilisierten
Ultraschallscheren und Neugeräten aus Sicht des Operateurs verglei-
chend überprüft werden.
Material und Methoden: In einer prospektiv randomisierten Studie
wurden von einem laparoskopisch erfahrenen Operateur die verwende-
ten Ultraschallscheren (neu oder resterilisiert) in Bezug auf die Parame-
ter Betätigungskräfte, Schneidwirkung, Koagulationswirkung, Fehlermel-
dungen und störende Geräusche des Generators beurteilt.
Ergebnisse:51 neue Instrumente und 49 resterilisierte wurden bewertet.
Die Beurteilung der Betätigungskräfte sowie der Schneid- und Koagula-
tionswirkung war nicht signifikant unterschiedlich. Fehlermeldungen
und störende Geräusche traten ebenfalls in vergleichbarer geringer
Anzahl auf. 6 neue und 2 resterilisierte Scherenmussten wegen Proble-
men während der Operation ausgetauscht werden.
Schlussfolgerung:Unsere Studie zeigt, dass einmal resterilisierte Ultra-
schallscheren in vergleichbarem Maße zuverlässig funktionieren und
nicht weniger Bedienungskomfort bieten als Neugeräte. Die Verwendung
resterilisierter Instrumente kann zur Steigerung der Effizienz laparosko-
pischer Eingriffe beitragen.

Schlüsselwörter: Laparoskopie, Einmalinstrumente,Wiederaufbereitung,
Kosten, Effizienz
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Table 1: Post-operative parameters evaluated by the surgeon

Table 2: The various operations in both groups

Background and objective
Laparoscopy has in the meantime become established
as a standard method in visceral surgery, gynaecology
and urology. Alongside the many advantages of this
method, the cost factor is often cited as a disadvantage.
Therapy costs are playing an increasingly important role
in the healthcare system due to the growing scarcity of
resources. In addition to surgery times that are often
slightly longer, a considerable proportion of the higher
operation costs involved in laparoscopy are incurred
through the costs for instruments. Here, one canmention
above all expensive single-use instruments, which lead
to higher costs in comparison to conventional operations.
The aim of this study was to compare the function and
ease of handling of new single-use ultracision scissors
with instruments that had been resterilised.

Study design and researchmethods
Since 2004, Ultracision® instruments (Ethicon®) have
been resterilised once (Vanguard®, Berlin) by way of a
certified procedure, and offered again at a reduced price.
Function and ease of handling were compared in a pro-
spective randomised study. All laparoscopic procedures
from April 2004 to August 2005 in which an experienced

laparoscopic surgeon used Ultrasound scissors were in-
cluded in the study.
The instruments (new instrument or resterilised instru-
ment) were selected according to a random list without
the surgeon’s knowledge. Following the procedure, the
surgeon evaluated the instruments in a questionnaire.
The study includes a series of 100 pairs of scissors, which
met the inclusion criteria. The data was collated in an
Excel® table and analysed using the statistics programme
Sigma-Stat 2.0. Relative frequencies were analysed using
the Exact-Fisher-Test. The significance level was set at
p<0.05.
Approval was obtained from the Ethics Committee of the
University of Tübingen.
Table 1 shows the post-operative parameters evaluated
by the surgeon.

Results
51 new instruments and 49 resterilised instruments were
evaluated in a total of 94 procedures. Table 2 provides
an overview of the various laparoscopic operations.
Figure 1 shows the evaluation of the force of activation,
which was optimal in 95.9% of the resterilised Ultrasound
scissors and in 94.1% of the new Ultracision® scissors.
This difference was not statistically significant (p=1.000).
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Figure 1: Comparison of the force of activation

Figure 2: Cutting and coagulation effect in comparison

The cutting action was rated as optimal in 87.8% of the
resterilised instruments and 86.3% of the new instru-
ments. The evaluation of the coagulation effect was op-
timal in 87.8% of the resterilised scissors compared with
88.2% of the new instruments. There was no statistically
significant difference for either of the parameters
(p=1.000, p=1.000 respectively). See Figure 2. Compar-
able low occurrences of unacceptable error messages
and disturbing noises were also found in both groups (4
versus 4, p=1.000 respectively 4 versus 3, p=1.000). 6
new and 2 resterilised instruments had to be replaced
during the operation due to persistent problems. There
was no significant difference (p=0.269). Table 3 shows
the reasons for the replacement of scissors.

Discussion
Since the introduction of laparoscopic operatingmethods
in cholecystectomy and appendectomy,many advantages
of laparoscopic operations have been proven in studies
[6], [20], [21], [23]. In the meantime, laparoscopy has
become established as a standard method not only in
visceral surgery, but also in gynaecology and urology.
Laparoscopic surgery also plays a very important role for
bariatric surgery. Extremely overweight patients profit in
particular from laparoscopic operating methods [11],
[17]. With increasing experience and further technical
development in the area of laparoscopy, it has been
possible to markedly expand the indication spectrum [9],
[15]. The development of ultrasound scissors has greatly
simplified the gentle laparoscopic preparation of intra-
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Table 3: Reasons for the replacement of resterilised Ultracision® scissors and new Ultracision® scissors

abdominal tissue andmade it safer. Emam and Cuschieri
(among others) were also able to prove the safety of the
application of ultracision dissection close to important
structures in animal tests [7], [8]. Several studies have
shown the clinical advantages of using ultracision instru-
ments, such as the shortening of operating times, simple
preparation and effective tissue transection, as well as
less development of smoke and thermal damage [4], [8],
[12], [14], [19]]. From this perspective, the ultrasound
scissor is currently probably one of the most important
instruments inmore complex laparoscopic or laparoscop-
ically assisted procedures. The number of instruments
used in departments active in laparoscopic procedures
is correspondingly high. In view of increasing numbers of
laparoscopic procedures of medium and high levels of
difficulty, as can currently be observed, one can assume
that the number of ultracision scissors will continue to
grow accordingly.
One disadvantage of laparoscopy is higher operation
costs; these are compensated in part through shorter
length of hospital stay or less follow-up operations e.g.
through less incisional hernias [2], [5], [10]. In their study,
Janson et al. found no difference between laparoscopic
and open colon resections with regard to the overall costs
to society within 12 weeks following the operation. The
costs to the healthcare system, however, were higher
[10]. In view of increasing costs pressure, economic
concerns play an ever-greater role for individual hospitals,
as well as for the entire healthcare system. From today’s
point of view, individual therapeutic procedures ultimately
have to prove not only their efficacy and safety but also
their cost-efficiency. Adler et al. compared single-use in-
struments with re-usable instruments in laparoscopic
cholecystectomy and their costs analysis showed advant-
ages for the re-usable instruments [1]. Other studies
came to similar results [3], [13], [16], [18], [22].
At around € 350 each, the Ultracision® scissors constitute
a not inconsiderable expense in laparoscopic surgery.
Instruments that are resterilised and used more than
once could contribute to a reduction in costs. An essential
requirement for this is a hygienically andmicrobiologically
acceptable condition following a correspondingly certified
reprocessing procedure, as well as function and handling
comfort corresponding to that of the new instruments. A
reprocessing procedure certified pursuant to DIN EN ISO
13485 exists at the company Vanguard® in Berlin. The
subject of our study was not hygiene or microbiological
issues, but rather the function and the ease of handling
of resterilised instruments from the surgeon’s point of
view, since there is not currently any data relating to this

from the area of clinical use. The evaluation of our data
from 100 ultrasonic scissors used consecutively shows
for the first time that no difference could be proven
between new instruments and resterilised instruments
with regard to the parameters of force of activation, cut-
ting and coagulation effect. Error messages or disturbing
noises did not occur more often in our study than with
the new instruments. The high number of instruments
that did not function efficiently in our study – especially
in the group of new instruments – is astonishing. One
would have expected this result to be more likely for the
group of resterilised instruments and would then possibly
have attributed this to the reprocessing procedure. Thus,
it is more likely that initial production problems provide
an explanation with regard to the new instruments. Instru-
ments in perfect functioning condition appear not to be
affected by a single reprocessing procedure. In our study,
all surgeons had a great deal of experience in laparoscop-
ic surgery in general and in particular with the use of ul-
trasonic scissors. Thus, one cannot assume any effect
on the results of the study caused by the improper use
of the instruments. The varying level of difficulty of the
various operations was divided similarly between both
groups and in our opinion did not influence the results.
Our study is a simple, blind, randomised single-center-
study over 17months in a predominantly visceral surgical
department. The data is based predominantly on subject-
ive parameters relating to the function. Parameters such
as post-operative bleeding, blood transfusion and operat-
ing time were not the subject of our study. Results based
on subjective evaluations in clinical trials must be scru-
tinised more critically than objective parameters. The
question as to the extent to which a possibly biased atti-
tude of the individual surgeon with regard to the use of
resterilised instruments influenced the results of the study
must remain open. We are also aware that our results,
which are based on relatively small groups of n=50 in
each case, can only lead to an insufficient test power.
This means that it is only possible to show trends, not to
make statistically certain statements. With an assumed
difference of e.g. 30%, 400 tests per test group would
have to be carried out. Nevertheless, from our point of
view, possible differences in function and handling – if
they exist at all – should be seen as so low as to not ap-
pear to be of importance for the surgeon in day-to-day
clinical life.
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Conclusion
The present study shows a comparable reliability in
function and handling of resterilised ultrasonic scissors
compared with new instruments. The use of resterilised
instruments leads to a clear reduction in costs (ca. € 200
per set of scissors) and thus contributes to an increase
in efficiency, above all of complex laparoscopic opera-
tions. Further prospective studies are necessary to con-
firm these results and possibly to examine greater cost-
saving effects through repeated sterilisation of one pair
of scissors.

Notes

Conflict of interests

The corresponding author declares that he has connec-
tions to the following companies: Ethicon and Vanguard,
but there is no conflict of interests. The presentation of
the subject is independent and the description of the
contents is product-neutral.

Copyright notice

This article is a translated version of Gärtner D, Münz K,
Hückelheim E, Hesse U. Ultraschallscheren. Neue vs.
resterilisierte Einmalinstrumente. Chirurg. 2008;79:175-
9. © 2008 Springer.

References
1. Adler S, Scherrer M, Rückauer KD, Daschner F. Comparison of

economic and environmental impacts between disposable and
reusable instruments used for laparoscopic cholecystectomie.
Surg Enosc. 2005;19:268-72. DOI: 10.1007/s00464-003-9232-
4.

2. Alves A, Panis Y, Slim K, Heyd B, Kwiatkowski F, Mantion G;
Association Francais de Chirurgie. Frenchmulticentre prospective
oberservational study of laparoscopic versus open colectomy for
sigmoid diverticular disease. Br J Surg. 2005;92:1520-5. DOI:
10.1002/bjs.5148.

3. Apelgren KN, Blank ML, Slomski CA, Hadjis NS. Reusable
instruments aremore cost effective than disposable instruments
for laparoscopic cholecystectomy. Surg endosc. 1994;8:32-4.
DOI: 10.1007/BF02909490.

4. Bischof G, Zacherl J, Imhof M, Jakesz R, Fugger R. Use of the
harmonic scalpel (Ultracision®) in laparoscopic antireflux surgery.
Zentralbl Chir. 1999;124:163-6.

5. Braga M, Vignali A, Zulani W, Frasson M, Di Serio C, Di Carlo V.
Laparoscopic versus open colorectal surgery: cost benefit analysis
in a single-center randomized trial. Ann Surg. 2005;242:890-6.
DOI: 10.1097/01.sla.0000189573.23744.59.

6. Buchweitz O, Matthias S, Muller-Steinhardt M, Malik E.
Laparoscopy in patients over 60 years old: a prospective,
randomized evaluation of laparoscopic versus open adnexectomy.
AM J Obstet Gynecol. 2005;193:1364-8. DOI:
10.1016/j.ajog.2005.02.081.

7. Emam T, Cuschieri A. How safe is high-power ultrasonic
dissection? Ann Surg. 2003;237:186-91. DOI:
10.1097/00000658-200302000-00007.

8. Gertsch P, Pelloni A, Guerra A, Krpo A. Initial experience with the
harmonic scalpel in liver surgery. Hepatogastroenterology.
2000;47:763-6.

9. Hesse U. The laparoscopic pancreas resection. Zentralbl Chir.
2006;131:162-6. DOI: 10.1055/s-2006-921576.

10. Janson M, Bjorholt I, Carlsson P, Haglind E, Henriksson M,
Lindholm E, Anderberg B. Randomized clinical trial of the costs
of open and laparoscopic surgery for colonic cancer. Br J Surg.
2004;91:409-17. DOI: 10.1002/bjs.4469.

11. Kunde D, Welch C. Ultracision in gynaecological laparoscopic
surgery. J Obstet Gynaecol. 2003;23:347-52. DOI:
10.1080/0144361031000119457.

12. Lee S, Park K. Ultrasonic energy in endoscopic surgery. Yonsei
Med J. 1999;40:545-9.

13. Lefering R, Troidl H, Ure BM. Do the costs decide? Disposable
or reusable instruments in laparoscopic cholecystectomy. Chirurg.
1994;65:317-25.

14. MorinoM, Rimonda R, AllaixME, GiraudoG, Garrone C. Ultrasonic
versus standard electric dissection in laparoscopic colorectal
surgery: a prospective randomized clinical trial. Ann Surg.
2005;242:897-901. DOI:
10.1097/01.sla.0000189607.38763.c5.

15. Orsenigo E, Baccari P, Bissolotti, Staudacher C. Laparoscopic
central pancreatectomy. Am J Surg. 2006;191:549-52. DOI:
10.1016/j.amjsurg.2006.01.010.

16. Paolucci V, Schaeff B, Gutt C, Morawe G, Encke A. Disposable
versus reusable instruments in laparoscopic surgery: a controlled
study. Zentralbl Chir. 1995;120:47-52.

17. Paxton JH, Matthews JB. The cost effectiveness of laparoscopic
versus open gastric bypass surgery. Obes Surg. 2005;15:24-34.
DOI: 10.1381/0960892052993477.

18. Schaer GN, Koechli OR, Haller U. Single use versus reusable
laparoscopic surgical instruments: a cost analysis. Am J Obstet
Gynecol. 1995;173:1812-5. DOI: 10.1016/0002-
9378(95)90432-8.

19. Schmidbauer S, Hallfeldt KK, Sitzmann G, Kantelhardt T, Trupka
A. Experience with ultrasound scissors and blades (UltraCision)
in open and laparoscopic liver resection. Ann surg. 2002;235:27-
30. DOI: 10.1097/00000658-200201000-00004.

20. Senagore AJ, Duepree HJ, Delaney CP, Brady KM, Fazio W,
Results of a standardized technique and postoperative care plan
for laparoscopic sigmoid colectomy. Dis Colon Rectum.
2003;46:503-9. DOI: 10.1007/s10350-004-6590-5.

21. Soon YK, Lee CC, Chu KK, Tsai FP. Role of laparoscopic assisted
vaginal hysterectomy in gynecology. Int sur. 1995;80:256-60.

22. Sourhada L. Reusables may slow the rising tide of laparoscopic
surgery costs. Mater Manag Health Care. 19932:22. 23. Van
Dielen FM, Soeters PB, de Brauw LM, Greve JW. Laparoscopic
adjustable gastric banding versus open vertical banded
gastroplasty: a prospective randomized trial. Obes Surg.
2005;15:1292-8. DOI: 10.1381/096089205774512456.

23. VanDielen FM, Soeters PB, de Brauw LM, Greve JW. Laparoscopic
adjustable gastric banding versus open vertical banded
gastroplasty: a prospective randomized trial. Obes Surg.
2005;15:1292-8.

5/6GMS Krankenhaushygiene Interdisziplinär 2008, Vol. 3(3), ISSN 1863-5245

Gärtner et al.: Ultrasound scissors: new single-use ...



Corresponding author:
Prof. Dr. U. Hesse
Klinik für Allgemein- und Viszeralchirurgie, Klinikum
Stuttgart, Krankenhaus Bad Cannstatt, Prießnitzweg 24,
70374 Stuttgart, Deutschland
UHesse@kbc-intern.de

Please cite as
Gärtner D, Münz K, Hückelheim E, Hesse U. Ultrasound scissors: new
single-use instruments vs. resterilised single-use instruments – a
prospective randomised study. GMS Krankenhaushyg Interdiszip.
2008;3(3):Doc20.

This article is freely available from
http://www.egms.de/en/journals/dgkh/2008-3/dgkh000118.shtml

Copyright
©2008 Gärtner et al. This is an Open Access article distributed under
the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en). You
are free: to Share — to copy, distribute and transmit the work, provided
the original author and source are credited.

6/6GMS Krankenhaushygiene Interdisziplinär 2008, Vol. 3(3), ISSN 1863-5245

Gärtner et al.: Ultrasound scissors: new single-use ...


