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reuse. lts steps include meticulous cleaning, complete immersion in a liquid chemical sterilant (LCS)
or disinfectant to achieve high-level disinfection (or “liquid sterilization”), water rinsing, and proper
handling and storage. Surveys and reports indicate that not all health-care facilities dry their
endoscopes after reprocessing. Endoscope drying can be easily, quickly, and inexpensively achieved
by flushing the endoscope’s internal channels, and wiping its external surfaces, with 70-90% ethyl
or isopropyl alcohol, to facilitate drying after reprocessing, followed by compressed or forced air.

The medical literature was reviewed to evaluate the importance of endoscope drying to the
prevention of disease transmission. Several national and international endoscope-reprocessing and
infection-control guidelines and a public health advisory were also reviewed and compared for
consistency and to evaluate the emphasis each places on endoscope drying. If a guideline
recommends endoscope drying, this study clarified whether this step is recommended after
reprocessing throughout the day (i.e., between patient procedures), before storage, or both. These
guidelines were also reviewed to determine whether any of them recommend reprocessing
endoscopes before the first patient of the day.

This review identified several published reports and clinical studies that demonstrate the significant
contribution of endoscope drying to the prevention of disease transmission. This review also
identified significant differences and inconsistencies regarding the emphasis different published
guidelines and a public health advisory place on endoscope drying. Some guidelines recommend
drying the endoscope after completion of every reprocessing cycle, both throughout the day and
before storage, while others deemphasize its importance and recommend endoscope drying only
before storage, if at all. Instead of recommending endoscope drying before storage, some guidelines
recommend reprocessing endoscopes before the first patient of the day.

The finding that several guidelines are inconsistent with one another and that some are remiss and
fail to recommend endoscope drying is of concern. Endoscope drying is as important to the
prevention of nosocomial infection as cleaning and high-level disinfection (or “liquid sterilization”).
Whereas wet or inadequately dried endoscopes pose an increased risk of contamination and have
been associated with transmission of waterborne microorganisms and nosocomial infection,
thoroughly dried (and properly cleaned and high-level disinfected) endoscopes have not been linked
to nosocomial infection. Moreover, inconsistent guidelines can confuse reprocessing staff members
and result in noncompliance, variations in the standard of care, and ineffective reprocessing. To
minimize the risk of disease transmission and nosocomial infection, modification and revision of
guidelines are recommended as required to be consistent with one another and to unconditionally
recommend endoscope drying after completion of every reprocessing cycle, both between patient
procedures and before storage, no matter the label claim of the LCS or disinfectant, the label claim
of the automated reprocessing system, or the microbial quality of the rinse water. According to the
medical literature, adoption of this recommendation may reduce the importance of not only
monitoring the microbial quality of the rinse water, but also reprocessing endoscopes before the first
patient of the day, both of which can be costly practices that a few guidelines recommend.

(Am J Gastroenterol 2006;101:2147-2154)

2147



2148 Muscarella

INTRODUCTION

Endoscope reprocessing is a multi-stepped process that ren-
ders a contaminated endoscope safe for reuse. Several pub-
lished endoscope-reprocessing and infection-control guide-
lines provide recommendations and step-by-step instructions
for reprocessing endoscopes (1-17). Health-care facilities
routinely use these guidelines to develop policies and pro-
cedures for reprocessing flexible (and rigid) endoscopes and
their accessories. Endoscope reprocessing includes meticu-
lous cleaning, complete immersion in a liquid chemical ster-
ilant (LCS) or disinfectant to achieve high-level disinfection
(or “liquid sterilization”), water rinsing, and proper handling
and storage. The successful completion of each of these repro-
cessing steps is necessary to prevent disease transmission and
nosocomial, or health-care-acquired, infection during flexi-
ble (and rigid) endoscopy. Surveys and reports indicate that
not all health-care facilities dry their endoscopes after repro-
cessing (18). Endoscope drying can be easily, quickly, and
inexpensively achieved by flushing the endoscope’s internal
channels, and wiping its external surfaces, with 70-90% ethyl
or isopropyl alcohol, to facilitate drying after reprocessing,
followed by compressed or forced air (7, 8, 11-13).

METHODS

The medical literature was reviewed to evaluate the im-
portance of endoscope drying to the prevention of disease
transmission. Several national and international endoscope-
reprocessing and infection-control guidelines and a public
health advisory jointly authored by the Food and Drug Ad-
ministration (FDA) and the Centers for Disease Control and
Prevention (CDC) were also reviewed and compared for con-
sistency and to evaluate the emphasis each places on endo-
scope drying. If a guideline recommends endoscope drying,
this study clarified whether this step is recommended after
reprocessing throughout the day (i.e., between patient proce-
dures), before storage, or both. These guidelines were also
reviewed to determine whether any of them recommend re-
processing endoscopes before the first patient of the day.

RESULTS

This review identified several published reports and clinical
studies that demonstrate the significant contribution of en-
doscope drying to the prevention of disease transmission (7,
8, 11-13, 19-35). This review also identified significant dif-
ferences and inconsistencies regarding the emphasis differ-
ent endoscope-reprocessing and infection-control guidelines
and a FDA-CDC public health advisory place on endoscope
drying (Table 1). Some guidelines laud its significance and
recommend endoscope drying after completion of every re-
processing cycle, both throughout the day and before storage
(7, 8, 11-13, 33-35), while other guidelines deemphasize its
importance and recommend endoscope drying only before

storage, ifatall (14, 14,16, 17,34,36,37). Instead of recom-
mending endoscope drying before storage, some guidelines
recommend reprocessing endoscopes before the first patient
of the day.

For instance, although they recommend endoscope dry-
ing before storage after high-level disinfection (or after a
tap-water rinse), guidelines published by the Association of
periOperative Registered Nurses (AORN) do not recommend
endoscope drying before storage after “liquid sterilization”"
(or after a sterile-water rinse) (Table 1) (1-4, 34, 36, 37).
Nor do AORN’s guidelines recommend endoscope drying
between patient procedures, after either high-level disinfec-
tion or “liquid sterilization.” Instead of recommending endo-
scope drying, AORN’s guidelines instruct reprocessing staff
members to use the endoscope “immediately” after the ter-
minal water rinse that follows chemical immersion. In ad-
dition, AORN’s guidelines recommend that all endoscopes
be reprocessed immediately before their first use of the day
(Table 1) (2, 3, 34, 36, 37). Unlike the guidelines published
by AORN, the guidelines published by the Association for
Professionals in Infection Control and Epidemiology (APIC)
and others recommend endoscope drying before storage (Ta-
ble 1), no matter the label claim of the LCS, the label claim
of the automated endoscope reprocessor (AER) or automated
reprocessing system, or the microbial quality of the rinse wa-
ter (e.g., tap water, sterile water, or bacteria-free water) (6,
38). APIC’s guidelines also recommend drying flexible en-
doscopes between patient procedures whenever tap water is
used for rinsing, but not, however, if sterile water is used
for rinsing (Table 1) (6, 38). (After high-level disinfection of
rigid endoscopes, both between patient procedures and before
storage, APIC’s guidelines recommend rinsing the endoscope
with sterile water followed by a drying method that will not
result in recontamination (6, 38)).

In contrast to the guidelines published by AORN and
APIC, guidelines published by The Society of Gastroenterol-
ogy Nurses and Associates (SGNA) are clear, unconditional,
and provide an all-inclusive standard that recommends endo-
scope drying after completion of every reprocessing cycle—
that is, both between patient procedures and before storage,
no matter the label claim of the LCS, the label claim of
the AER or automated reprocessing system, or the micro-
bial quality of the rinse water (Table 1) (7, 34, 35). And,
unlike AORN’s guidelines (2, 3), the guidelines published
by SGNA (and APIC) do not recommend reprocessing ev-
ery endoscope immediately before its first use of the day
(Table 1), because of the lack of clinical data supporting the
benefits of this time-consuming and expensive practice (6, 7,
38). Finally, an FDA-CDC public health advisory suggests

TDuring the past two decades, only one reprocessing “system” that uses a liquid
chemical sterilant (i.e., 0.2% peracetic acid) has been cleared by the FDA for marketing.
Also labeled to provide rapid “liquid sterilization,” two other similar types of endoscope
reprocessing systems have been submitted to the FDA for a 510(k) clearance. Both of
these devices, one developed by the Minntech Corporation and the other by Advanced
Sterilization Products (61, 62), reportedly use a proprietary companion sterilant and a
0.2-p bacterial water filtration system.



2149

The Importance of Endoscope Drying

‘KSoj019)us0msen) jo £19100S ysnLg

= DS ‘uonensmuIupy Snidg pue poo] = Y ‘UONUAIJ PUL [01)UO)) 2SBASI(] 10] SIUD) = D)) ‘BI[BNSNY JO AJ2190S [£0130[0I2)U01ISe) = YSD) 9SLISI(] SNONOJU] UO dAPIWWO)) AIOSIAPY BQONUBIA = (IDVIA ‘Adoosopuy 2ansadiq
Jo £39100G Youar] = S {Adodsopug [eunsajutonsen Jo £19100g ueadoing = FOSH ‘S[ELIAIRIA pue Sunsa], 10J £19100S UBOLIOWY = JALSV (S9JRI00SSY pue sasinN A30[o101uaonsen) Jo £19100S URIPRURD) = YNDSD) (SILIO0SSY PUB SOSINN
ASojorouaomsen Jo £101008 = YNDS ASojorwoprdg pue [01U0)) UOIIJU] UT S[EUOISSAJOI] I0J UONRI0SSY = D[JV ‘Adoosopuq [eunsajuionsen) 10j £)9190S UBOLIOWY = DSV SosIN paioisiSoy] aanerodQuiad jo uoneroossy = NYOV
‘(€) papuawwodar Aep ay Jo juaned s1y ay) 210§oq 9d0osopud dYy FUIAIP SI SIOUBISWNOIIO MJJ B JOpun A[UQ ,

(S0-60-10 YNDSD M uonestunuiwod [euosiad) sauroping s, yNOS i juawddiSe ur g 0} sauljoping si 9s1A21 0} SpuUl YNOSD 4
"PAYNUAPT ST YIMOITIA0 [e1I2)0Bq pue Juaned Js1 dy) 210Joq SuruIow 2y} Ul udye) a1e 2dodsopud oy} JO SAININD JOUB[[IAAINS JT PAPUIWWOIAT ATUQ) .45

‘sadoosouaponp 10§ AJ[e102dsd ‘PIPUIWWOINY .,

"(90-€0-S0 “I0yINE PE3] YA UOHEIIUNWLIOD [2U0SIAd) SIUIPING S, YNDS YHM JUSWAAIFE Ul 3q 0} dImng Jeau dys ut pajepdn 3¢ [[1m durjaping K19100s- AW SIY L

"Ad02s0u0]0d pue Adodsopud SUNNOI 10J PIPUIWUIOIDI ST LD (OB USIMI] SUIAIP IIE PUE Surysny [Oyod[e uay) ‘[ednoed st SULIOJUOW 13)eM [BIS0[0LI0)E] Je[NT1 J0U UOHEN[Y I3JeM JOYIIOU QXYM SEIIE PIJE[OSI JO SIIUN [[BLS U |
‘pasn s1 (YT V) 1ossad01dar adoosopua pajewoine ue Jji A[uQ,,

PAPUIUIULI0IDY JON PRPUIUIUL0IDY PAPUIUUI0IDY PAPUIUUIOIY PEPUIUIUI0IDY (S€°8°L) VNDS
PapUUUL0I2Y JON PapUUULI0IDY PIPUUUI0DY PIPUUUI0DDY PaPUUULI0IDY (¢1) (erENSNY ) JUSWUIIAOL) puR[SUINQ)
14 PapULWIUI002Y JON PEPUIUUI0IDY PEPUIUUI0IDY PAPUIUUIOIY PEPUIUIUI0IDY (Sg“€€) erporeosniy
PapUUUL0I2Y JON #ID2]oU[) #ID2]OU[) papuaui022y PAPUIUUI0IDY (86°5) aurpaping £a100s-nNA
xny POPUIUUOIDY JON PRPUIUIUL0IDY PAPUIUIUL0I2.A JON PAPUIUILUI0I2Y PRPUIUUI0IDY (S1) AIDVIN
s PIPUIUUIODDY PAPUIUULOIDY PopUUIULI0I2.L JON Ppapuau022y |PAPUIUULI0D2.L JON 91) VSO
DIPUIUUIODDY PAPUIUUI0IDY PapUUUL0I2.4 JON papuauUL022y PapuUUULI0I2.4 JON (1) Aas4d
popuaUiUi032y] 10N ADI[OU[] AD2[OU[] «P2149pISU093,, 29 qf AD2[oU] (6S°TS—0S PP 1¥°82°01) DAD-VAA
PEPUIU0DDY 21qvonddp joN 2)quo1pddp joN PIPUUULI0DDY PAPUUU0IDY (1) ADS4
PaPUUUL0IDY JON PaPUIUULOIDY | PoPUUUI0I2.0 JON PapUUIU0I2Y PaPUUUI0D2Y (6) VNDSD
PAPUIUIUI0IDY PAPUIUIUI0IDY PapUUULI0I2.4 JON PapUUIUL0dY PAPUUIUL0IDA JON (L1) DSsg
PaPUUUL0IDY JON a1qvonyddp joN 21qvonddp joN PapudUU0I2Y PaPUUUI0D2Y (11) WISV
PAPUIUUI0IIY JON PAPUIUIUI0IDY PAPUIUIU0IDY PapUUIUL0dY PAPUIUIUI0IDY (LS) ADSV
P2PUULUL0IDY JON PaPUIUULOIDY PoPUUIUI0I2L JON PapuUIU0I2Y PapUUUI0D2Y (8€°9) DIV
PAPUIUIUI0IDY PAPUIUUI0IDY JON PAPUIUIUL0ID.A JON PAPUIUIUI0I2Y PAPUUIUL0ID.A JON (OF'LEY—1) NIOV
PaPUUULI0I2Y JON PAPUIUULOIDY AD2]OU[) PapudUU022Y AD2[OU[) (09) gVV dDOV

Kep oy} Jo juoned IsIy oY) 210Joq
odoosopus a3 Juisseooiday

o3e103s 210J0g

SAINPad0oId juaned-uaamldgq

a38e103S 210J0g

S2INPad0I{ juaned-uaamiag

Jsury JojeA\-O[lIdS B
L UOLRZI[LIAS PIbIT,, oY

osury Ioyep-deJ e
“UOTORUISI(] [AST-YSTH 101

10 pao10g Aq POmO[[O] [OYOOY

Iy passaxdwo))

0,0, Surisn sodoosopuy 9[qIXd[] SuIAIg FuIpie3oy suoneziuedIi() [BIOAdS JO ‘souljopInn) paysiqnd ur passaidxqg se ‘suonisod oyl ‘T alqeL



2150 Muscarella

that reprocessing staff members use discretion and “con-
sider” endoscope drying. This advisory’s stance on endo-
scope drying, like some of the reviewed guidelines, is unclear
(Table 1), if not incomplete and equivocal. In addition to not
emphasizing the importance of endoscope drying, this ad-
visory fails to clarify whether endoscope drying might be
prudent between patient procedures after either high-level
disinfection or “liquid sterilization,” as well as before storage
after “liquid sterilization” (or a sterile-water rinse) (10).

DISCUSSION

A finding with significant clinical implications, this study and
review of several important infection-control and endoscope-
reprocessing guidelines, as well as an FDA-CDC public
health advisory, found significant differences and incon-
sistencies with one another regarding endoscope drying
(Table 1). These results are of concern and suggest some ar-
bitrariness, confusion, or misunderstanding about endoscope
reprocessing. Failure by published guidelines to provide con-
sistent reprocessing and infection-control recommendations
and to recommend endoscope drying may explain, in part,
published variations in endoscope-reprocessing practices and
the results of surveys that indicate that some health-care fa-
cilities do not dry their endoscopes after reprocessing (18),
notwithstanding the well-documented contribution and im-
portance of endoscope drying to the prevention of nosoco-
mial infection (6, 7, 11-13, 16, 18, 21-34, 38). In addition,
inconsistent guidelines can confuse reprocessing staff mem-
bers and result in noncompliance, variations in the standard
of care, ineffective reprocessing, and an increased risk of
nosocomial infection during flexible (and rigid) endoscopy.
Whereas some guidelines provide an all-inclusive standard
and recommend endoscope drying after completion of every
reprocessing cycle (7, 35), other guidelines instead may be
unclear, not recommend endoscope drying, or base their con-
ditional recommendation to dry the endoscope on one or more
of the following three factors (Table 2): (a) time, whether the
endoscope will be used between patient procedures promptly
after reprocessing, or stored for use at a later time; (b) la-
bel claims, whether the LCS or disinfectant, AER, or auto-
mated reprocessing system is labeled to achieve a high-level
disinfection or “liquid sterilization;” and (c) the microbial
quality of the rinse water, whether the endoscope is rinsed
after chemical immersion with tap water, bacteria-free water,
sterile water, “sterile” filtered water, or another type or qual-
ity of water. The importance to patient safety of published
endoscope-reprocessing and infection-control guidelines be-
ing clear, descriptive, evidence-based, and consistent with the
medical literature and with one another cannot be overstated.

Just-Reprocessed-and-Wet-With-Rinse-Water Endoscopes
Instead of recommending endoscope drying, some guide-
lines, including AORN’s, recommend using the endoscope
“immediately” after the terminal water rinse that follows
chemical immersion (1-4, 12, 14, 16, 17, 33, 34, 36, 37, 39).

Table 2. Factors Used by Professional Organizations to Determine
Whether to Recommend Endoscope Drying After Reprocessing

Time during the day when the endoscope is reprocessed:
e Between-patient-procedures
e Before storage
Label claims of the LCS, AER or automated system
used to reprocess the endoscope:
e High-level disinfection
e “Liquid sterilization”
Microbial quality of the water used to rinse the endoscope:
e Sterile water or “sterile” filtered water
e Bacteria-free water
e Tap water

The safety of this dubious recommendation is questioned,
however, because it virtually ensures that complying health-
care facilities will treat patients using endoscopes whose ex-
ternal surfaces and internal channels are wet with rinse water.
Many reports of true and pseudo outbreaks of waterborne
microorganisms—specifically, Gram-negative bacteria and
atypical mycobacteria—associated with wet or inadequately
dried endoscopes have been published (10, 21-30, 32, 40—
51).Infact, in some of these reports, the water used to rinse the
endoscope after chemical immersion, despite being labeled
as “bacteria-free” or “sterile” was identified as the source of
the microorganisms (10, 21-30, 40-43, 48, 50, 51). In con-
trast, reports linking thoroughly dried (and properly cleaned
and high-level disinfected) endoscopes to nosocomial infec-
tion have not been documented (with the possible exception
of reports of true and pseudo outbreaks linked to several re-
called bronchoscope models, the design of which was flawed
and supported bacterial colonization and transmission despite
apparent proper reprocessing, drying, and handling) (52).
Moreover, some published policies emphasize that because
wet, moist, or damp instruments are associated with an in-
creased risk of disease transmission and nosocomial infec-
tion, they are to be considered contaminated and require
resterilization before reuse (53—55). Few practices would ap-
pear to pose as significant an increased risk of contamination,
transmission of waterborne microorganisms, and nosocomial
infection as the “immediate” use and introduction of just-
reprocessed-and-wet-with-rinse-water (and, therefore, po-
tentially contaminated) bronchoscopes, side-viewing duo-
denoscopes used during ERCP (or, endoscopic retrograde
cholangio-pancreatography), and rigid arthroscopes and la-
paroscopes into patients’ lungs, biliary tracts, knees, and
peritoneal cavities, respectively. Even if provided insufficient
time to multiply in the instruments’ internal lumens and chan-
nels during storage or idle time during the day, small num-
bers of waterborne microorganisms that might have recon-
taminated the endoscope during water rinsing (or during di-
rect or indirect contact with another environmental surface)
could pose a significant risk of nosocomial infection, par-
ticularly if the patient is critically ill, young (i.e., pediatric),
or immunosuppressed (16). Understanding both the risk of
transmission of waterborne microorganisms associated with
wet or inadequately dried endoscopes and the contribution of



endoscope drying to the abrupt termination and prevention
of true and pseudo outbreaks of waterborne microorganisms,
it is puzzling why some of the published guidelines listed in
Table 1 provide unclear, if not equivocal and incomplete, rec-
ommendations and do not unconditionally recommend endo-
scope drying after the completion of every reprocessing cycle,
both between patient procedures and before storage, no mat-
ter the label claim of the LCS, the label claim of the AER or
automated reprocessing system, or the microbial quality of
the rinse water.

Determination of the Rinse Water’s Microbial Quality
Microbiological monitoring of the rinse water used during
endoscope reprocessing is required to determine and eval-
uate its microbial content and level of contamination. Nev-
ertheless, this practice, which includes sampling, culturing,
and analysis, is generally not recommended (except, for ex-
ample, during an outbreak investigation) and, therefore, is
not typically performed. As a consequence, the rinse water’s
microbial quality (and its endotoxin level, if the rinse wa-
ter is claimed to be “sterile”) is typically unknown (44, 45).
Although overlooked in the medical literature, failure by a
health-care facility to determine the rinse water’s microbial
quality and content by microbiologically monitoring it ren-
ders invalid any advertised claim, guarantee, or assurance
that the endoscope was successfully high-level disinfected
or “sterilized” (33), because the possibility exists that the
endoscope was recontaminated with microorganisms during
terminal water rinsing, posing an increased risk of nosoco-
mial infection (14, 33, 44, 46, 49). The rinse water contacts
the endoscope after chemical immersion, and, therefore, con-
taminated rinse water yields contaminated endoscopes irre-
spective of the potency, strength, or effectiveness of the LCS,
AER, or automated reprocessing system. To be sure, the suc-
cess of any endoscope reprocessing protocol that uses an LCS
or disinfectant to achieve high-level disinfection or “liquid
sterilization” is limited by, and dependent on, the microbial
quality of the rinse water—the Achilles "heel of endoscope re-
processing. Assertions that the rinse water is “sterile” based,
not on microbiologically monitoring the rinse water to eval-
uate its sterility, but solely on its manufacturer’s label claim
provide little assurance of safety, because, as previously men-
tioned, reports associating true and pseudo outbreaks follow-
ing endoscopy to rinse water labeled as “bacteria-free” or
“sterile” have been published (10, 21-30, 4043, 48, 50, 51).
Endoscope drying after completion of every reprocessing cy-
cle may all but eliminate the need to monitor the rinse water,
however, because endoscope drying virtually eliminates the
risk of transmission of waterborne microorganisms during
endoscopy (even if the rinse water might be contaminated)
(16, 21-30).

Reprocessing the Endoscope Before the First Patient of
the Day

A few guidelines recommend reprocessing endoscopes in the
morning immediately before their first use of the day (Table 1)
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(1-4, 12, 14, 16, 17, 33, 34, 36, 37). This practice, however,
can be time-consuming, onerous, and expensive, especially
for a busy gastrointestinal endoscopy center with a large in-
ventory of endoscopes to be used throughout the day. Most
important, clinical data that substantiate this practice’s benefit
have notbeen published (7, 8, 34). In lieu of this practice, most
guidelines recommend endoscope drying before storage (Ta-
ble 1). Cases of transmission of waterborne microorganisms
that, as a consequence of improper storage of a wet or in-
adequately dried endoscope, colonized and multiplied in the
endoscope’s moist internal channels to the first patient of the
day undergoing endoscopy have been reported (30, 34, 42).
The recommendations of a few guidelines notwithstanding
(Table 1), reprocessing the endoscope immediately before its
first use of the day may only be necessary under a few limited
circumstances, including the removal of a moist or wet endo-
scope from storage (7, 34, 56). While the risk of nosocomial
infection would seem to increase the longer the endoscope
remains in storage and unmonitored, the threshold, or criti-
cal, number of days a particular type or model of endoscope
can remain in storage without posing an infection risk and
requiring reprocessing before reuse is unclear, as research on
this topic is lacking. One report suggests that properly repro-
cessed and dried colonoscopes may remain in storage for as
long as a week without requiring reprocessing before reuse
(56). But, the validity of policies and procedures for storing
endoscopes that are based on this one report’s conclusion may
be questioned, because, although extended by endoscope dry-
ing, the number of days an endoscope can remain safely in
storage without likely posing an increased risk of nosocomial
infection and requiring reprocessing before reuse depends, in
part, on several variables, including the type of endoscope and
the effectiveness of the entire reprocessing procedure, several
steps of which are manual (e.g., precleaning, terminal drying)
and, therefore, may vary from one facility to another. Because
of their design and the invasiveness of the procedure, repro-
cessing side-viewing duodenoscopes used during ERCP (as
well as, possibly, bronchoscopes) before reuse if stored for
only a few days may be advisable (22, 42).

CONCLUSION

Endoscope drying is as important to the prevention of dis-
ease transmission and nosocomial infection as cleaning and
high-level disinfection (or * liquid sterilization”). Modifica-
tion and revision of endoscope-reprocessing and infection-
control guidelines as required to ensure each is clear,
complete, and consistent and unconditionally recommends
endoscope drying after completion of every reprocessing
cycle—both between patient procedures and before storage,
no matter the label claim of the LCS, the label claim of
the AER or automated reprocessing system, or the micro-
bial quality of the rinse water—are therefore recommended
(7, 8, 33). (Use of a drying method that will not recon-
taminate the flexible [or rigid] endoscope is recommended
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whenever possible (38)). Adherence to this recommenda-
tion may eliminate the need not only to monitor the rinse
water used during endoscope reprocessing, but also to re-
process each endoscope before its first use of the day. Be-
cause few practices would arguably appear to pose as sig-
nificant an increased risk of contamination, transmission of
waterborne microorganisms, and nosocomial infection as the
immediate use, and introduction into patients’ viscera, of just-
reprocessed-and-wet-with-rinse-water (and potentially con-
taminated) flexible (and rigid) endoscopes, several questions
may be asked, including whether this practice, despite being
recommended by some guidelines (Table 1), might be negli-
gent and tantamount to medical malpractice, and why the clin-
ical implications and increased risk of nosocomial infection
associated with this practice are routinely overlooked by pub-
lic health and accrediting agencies. In addition to thorough
drying, proper storage of flexible endoscopes in a dry and
well-ventilated environment is necessary, to prevent during
endoscopy the transmission of waterborne microorganisms
that may have colonized and multiplied in the endoscope’s
internal channels (5, 8, 57).

Reprint requests and correspondence: Lawrence F. Muscarella,
Ph.D., Custom Ultrasonics, Inc., 144 Railroad Drive, Ivyland, PA
18974.
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