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A B S T R A C T

Hysteroscopy is known to be the gold standard for evaluation of intrauterine pathologies, pre-
menopausal and post-menopausal abnormal uterine bleeding and, in addition to this, it is a crucial
examination in the infertility work-up. In-office operative hysteroscopy incorporates the outstanding
possibility of seeing and treating an intracavitary pathology in the same examination, eliminating all the
risk related to anesthesia and reducing procedure-related costs. By now, performing operative
procedures in the office setting is recognized as feasible and safe. Over the last 20 years, many efforts have
been made to implement the in-office operative approach worldwide. However, for some women, in-
office hysteroscopy is still considered a painful experience, with reported discomfort at different steps of
the hysteroscopic procedures. Moreover, uneventful and tedious sensations might be increased by a high
level of anxiety for such examination. For this reason, despite the feasibility of the in-office approach,
many clinicians are still afraid of provoking pain during the procedure and rather not to perform surgical
procedures in the office, postponing the removal of the pathology in the operating room. To date, there is
no consensus concerning pain management for in-office hysteroscopy and different approaches,
pharmacological and non-pharmacological aids, as well as several procedural tips and tricks are utilized.
Our purpose is to provide a feasible practical decalogue for the operator, to supply adequate management
of pain during in-office hysteroscopic procedures, performing challenging operations, shrinking
discomfort, aiming to upgrade both women’s and operator’s satisfaction.

© 2020 Elsevier Masson SAS. All rights reserved.

1. Introduction

Currently office hysteroscopy is considered the gold-standard
approach for the evaluation and management of intracavitary
uterine pathologies. Indeed, modern hysteroscopic technology has
improved and is now considered a minimally invasive procedure
that offers high sensitivity and specificity, with great feasibility and

a very low complication rate [1,2]. Thanks to advances and
technological innovations in the field of office hysteroscopy, the
“see and treat” approach allows to integrate the diagnosis and
treatment of many conditions in a single intervention [3–5].
Nevertheless, in some cases, hysteroscopy can still be perceived as
painful and difficult to tolerate when performed in office setting
[6].

In particular, some patients report pain at different specific
steps during the hysteroscopic procedure. Often, the first painful
sensation reported by the patient during an in-office hysteroscopic* Corresponding author at: Obstetrics and Gynecology Unit, Department of
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procedure is at the time of the manipulation of the cervix,
especially if it is grasped with a single tooth tenaculum, although
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his practice is highly discouraged in favor of the less-painful
enaculum-free vaginoscopic approach, it is still occasionally
erformed. Also, the distention of the uterine cavity is frequently
eported as a cause of pain. Finally, touching the uterine walls with
he hysteroscope or hysteroscopic instruments, such as scissors or
raspers, can also cause further pain resulting from myometrial
erve ending stimulation and uterine contractions [7,8].
Moreover, the innervation of the cervical canal and the lower

alf of the uterus comes from the uterovaginal plexus, which
riginates for the largest part from the parasympathetic sacral S1
o S4 nerve roots, meanwhile the upper half of the uterine body’s
nnervation is derived from the thoracic nerves, commonly derived
rom T8-T10 and L1 roots, which are composed of sympathetic
bers of the superior hypogastric plexus [9–11]. Based on the
urpose, the use of a multimodal approach to local anesthesia ease

 wide broad spectrum of larger operative procedures that can be
erformed successfully in the office [10].
The painful experience can be exacerbated by patient’s anxiety

enerated by the procedure itself, decreasing the patients’ ability
o tolerate the hysteroscopic procedure in an office setting. This
ay affect the overall perception of hysteroscopy and even

nfluence future decisions to undergo other procedures in the
ffice [6,12]. For these reasons, the development of effective
trategies to reduce anxiety and pain in the office setting is
ssential [13,14]. Several studies have evaluated the effectiveness
f different pain management strategies during hysteroscopic
rocedures, such as the use of small-caliber or flexible hystero-
copes, the vaginoscopic approach, without the use of vaginal
peculum of tenaculum, and the administration of prostaglandins
o facilitate cervical dilation among others [8,15,16]. Moreover,
everal non-pharmacological interventions have been investigated
iming to reduce the pain experienced during outpatient
ysteroscopy [6].
Our objective is to provide a practical ten-points guide for

ppropriate pain management during in office hysteroscopic
rocedures, minimizing discomfort and increasing patient’s
atisfaction (Table 1).

. Step 1. Perform a comprehensive pre-procedure counseling

Adequate counseling before starting the hysteroscopic proce-
ure is a mandatory first step, allowing the patient to ask all
uestions to clarify potential doubts and fears about the procedure.
ore specifically, it is necessary to explain with great detail what

he procedure will entail. Indeed, the patient should be informed
hat generally the hysteroscopic procedure is quick, especially
hen the patient is relaxed, but that it can also cause some
iscomfort, usually described as mild menstrual-like cramping

pain [6]. However, it is important to highlight during the pre-
procedure counseling, that the pain and discomfort experienced
during the procedure is usually well tolerated and will avoid the
need to go to the operating room and the use of general anesthesia
[17].

Once the patient has been adequately informed about the
procedure, and all questions are answered to the full patient’s
satisfaction, and possible risks, benefits and alternatives had been
thoroughly discussed, the patient must sign a written informed
consent authorizing the operator to perform the hysteroscopic
procedure [18]. Another important part of the pre-procedure
counseling is to reassure the patient that if at any time during the
procedure she cannot tolerate the discomfort, she can request to
stop the procedure and it will be immediately terminated.

Before proceeding with the office hysteroscopic procedure,
whereas possible, without consuming the operative procedure
time, an evaluation of the level of anxiety experienced by the
patient should be performed. It has been widely demonstrated that
diagnostic procedures, especially when endoscopic, are associated
with increased levels of distress and anxiety, which could result in
low tolerance of the procedure itself [19–21].

A recent study by Kokanali et al. [22] showed that high
preoperative level of anxiety negatively affect the pain experienced
both during and soon after office hysteroscopic procedures. This
increased anxiety could be related to the expectation that a more
invasive and painful procedure (than it actually is) will be
performed in an office setting and to fear of the diagnosis of a
potential underlying pathology [22]. In addition, waiting time
before the procedure negatively impacts on patient’s pain
perception. Carta et al. in a study including 280 women who
underwent diagnostic hysteroscopy with endometrial biopsy,
revealed that there is a statistically significant positive correlation
between perceived pain level and longer waiting time before the
procedure, with increased sensation of pain when patients wait in
the office longer than 60 min before undergoing the procedure; for
this reason, it is advisable to avoid long waiting times, reducing
patient’s anxiety level and, therefore, decreasing the potentially
perceived pain and discomfort [23].

To objectively determine patient’s anxiety and perceived pain
level generated by the procedure, it is recommended to use
validated instruments. Some of the most used tools in this context
are the Visual Analogue Scale (VAS) and the McGill Pain
Questionnaire (MPQ) to assess the perceived pain level [24,25];
and the State Trait Anxiety Inventory (STAI), the Profile of Mood
States questionnaire (POMS), and the Illness Perception Question-
naire (IPQR) to assess anxiety levels generated by the procedure
[12,26]. Although usually used for research purpose only, the use of
these validated questionnaires is also recommended in clinical

able 1
ey points of the ten steps for pain management during in-office hysteroscopy.

Step Key-Points

1 Perform appropriate pre-procedure counselling
Obtain written informed consent

2 Assess the anxiety level of your patient
Guarantee the shortest waiting-time to the patient

3 If pain is not tolerated, several drugs can be administered
4 Non-pharmacological reliefs may be useful for some patients
5 Train your staff properly

Set specific roles to your staff

6 Position your patient on dorsal lithotomy, with empty bladder
7 Equip your office with the appropriate pump, hysteroscopes and instrumentation
8 Use a vaginoscopic approach

Navigate using low pressure of distension medium (60�70 mmHg)
9 Empty the uterus from fluids and debris while ending the procedure
10 Let the patient rest for 15�30 minutes, use NSAIDs if necessary
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practice; allowing the clinician to identify women with high
periprocedural anxiety helping in planning the most appropriate
strategy to minimize discomfort during the hysteroscopic proce-
dure. Adopting a formal protocol to asses patient’s level of anxiety
before the procedure is recommended [12,13].

If the level of anxiety is high, it is recommended to defer the
procedure until the patient anxiety level is well controlled and she
verbalize that is ready for it. Further counseling with a more
detailed explanation about the procedure is advised. The clinician
should inform the patient that the hysteroscopy would take place
only if she is ready, without any constraint. If available,
professional help in anxiety control with a counsellor could be
valuable [27].

3. Step 3. When needed, use pharmacologic agents for pain
control

Although a comprehensive review of pharmacologic options for
pain management during in office hysteroscopic procedures is
outside the scope of this manuscript, it is worth mentioning that in
the vast majority of cases, outpatient office hysteroscopy is well
tolerated without the use of pharmacologic agents, in some
occasions, however, the discomfort may require the administration
of medication for pain control.

The use of pre-medication such as NSAIDs or paracetamol
before office hysteroscopy was not effective reducing pain during
the procedure in a trial from Teran Alonso et al. [28]. However, a
recent trial from Abbas et al. revealed that oral diclofenac
potassium administered one hour before the hysteroscopic
procedure is effective in reducing the pain perceived during the
procedure, making it shorter and easier to tolerate [29].

The RCOG guidelines on outpatient hysteroscopy recommend to
take standard doses of NSAIDs around 1 h before the office
appointment [30]. The use of preprocedural NSAID might act as a
pre-emptive analgesic, negatively modulating the sensitization of
nociceptive fibers, as well as playing a role in the multimodal
approach when other local anesthetics are administered [9].

In addition, preoperative administration of drugs like tramadol
is an effective method to reduce pain, although some opioid-
related side effects like nausea are often reported by the patient.
Celecoxib, a selective COX-2 inhibitor, was found to be not inferior
to tramadol in reducing discomfort or pain during hysteroscopic
procedures, with the advantage that its use doesn’t have the side
effects often reported with tramadol [31].

Another option used for both diagnostic and operative
hysteroscopic procedures, is rectal indomethacin that has been
found effective in reducing pain; however, in a recent randomized
trial, indomethacin was found to be inferior to intrauterine
lidocaine to reduce pain during hysteroscopic procedures [32].

The addition of local anesthetic drugs such as ropivacaine or
levobupivacaine diluted in the normal saline that is used as
distension medium is also useful in reducing postoperative pain
after hysteroscopy [33].

As we stated before, the cervical canal is the most innervated
part of the uterus as well as the most challenging to approach in
order to avoid discomfort. Intracervical administration of prilo-
caine is another alternative to reduce pain during the procedure
[34].

Likewise, another widespread pharmacologic agent used to
minimize pain during hysteroscopic surgery is the administration

the use of multimodal local anesthesia (addressing vagina, cervix,
paracervical region, and endometrial cavity) should be performed,
leading to decreased pain during the procedure [9].

Several pharmacological treatments are useful for pain control;
however, it is still not clear which pain management strategy
should be the gold standard approach during hysteroscopic
procedures. Future prospective studies are needed comparing
different pharmacological and non-pharmacologic approaches for
pain management.

4. Step 4. Take advantage of non-pharmacological pain control
strategies

Non-pharmacological pain management strategies during
office hysteroscopy represent a safe alternative to the pharmaco-
logical approach avoiding the side effects caused by drugs [6].
Unfortunately, literature about non-pharmacological pain control
is limited and controversial. However, it is possible to identify
some techniques which may be useful in reducing pain experi-
enced during outpatient hysteroscopy.

The application of heat as analgesic has been widely investi-
gated and showed good results in reducing pain related to several
gynaecological conditions such as dysmenorrhea or endometriosis
[37]. Furthermore, heat exerts antispasmodic, vasodilatory and
anti-inflammatory effects [38]. During hysteroscopy, saline solu-
tion used to distend the intrauterine cavity can be pre-heated.
Indeed, room-temperature saline solution may be perceived as a
cold stimulus causing uterine contractions with consequent
greater pain during the procedure [6]. Almeida et al. [39] and
Evangelista et al. [40] confirmed the advantage of using warmed
normal saline solution rather than room-temperature in reducing
discomfort and pain perception during hysteroscopy.

Transcutaneous electrical nerve stimulation (TENS) is another
interesting non-pharmacological technique that could be used for
pain management during office hysteroscopy [41]. It consists on
the application of electrical energy through the skin using surface
electrodes and is widely used for the treatment of both chronic and
acute pain conditions [42,43]. Lison et al. [44] demonstrated that
TENS reduce pain and increase patient satisfaction during office
hysteroscopy without sedation.

Music has also been studied as a nonpharmacologic strategy to
reduce pain during hysteroscopy. It is known that music reduces pain
perception, distress and anxiety in several clinical contexts, including
surgery. Probably, this effect is linkedto a reduction in the activation of
the sympathetic nervous system causing a state of greater relaxation
[45,46].Twostudiesevaluatedtheimpactofmusicin reducinganxiety
and pain perception during office hysteroscopy, obtaining conflicting
results. Mak et al. showed no positive effects of music regarding pain,
anxietyorsatisfactioninpatients undergoing office hysteroscopy [24].
On the contrary, Angioli et al. demonstrated that women who had
listened to music during the hysteroscopic procedure experienced
significantly lower grade of anxiety, less pain during the procedure,
and a significant overall decrease in both anxiety and pain scores after
hysteroscopy [26].

Finally, hypnosis is a non-pharmacological technique known for
its effects in reducing pain and anxiety of patients undergoing
medical procedures [47]. However, data on its use during office
hysteroscopy is scarce and it is unclear whether it could be
effectively useful in the in-office practice. A retrospective study by
Gauchotte et al. [48] evaluated the hysteroscopic sterilization
of vaginal misoprostol before the procedure in order to soften the
cervix. This was demonstrated in a randomized trial performed by
Issat et al. [35]; however, its superiority to rectal indomethacin or
other NSAIDs has not been demonstrated [36].

Although a vaginoscopic approach should be strongly encour-
aged, in cases when the operator prefer to manipulate the cervix,
3

procedure placing Essure1 devices, with and without anesthesia,
and in particular with hypnosis. The authors did not demonstrate
benefits of hypnosis in pain control. Further prospective studies,
also evaluating other factors such as anxiety, are needed to better
investigate the real effect of hypnosis on pain management during
office hysteroscopy.
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. Step 5. Train your staff well

It is highly recommended to adequately train all the office staff
embers. Every member of the staff at the hysteroscopic center
hould welcome the patient generating a familiar and relaxing
nvironment. A member of the staff should assist the patient
efore, during and after the procedure, comforting her throughout
he whole process, in order to reduce anxiety and lower the pain
xperienced during the procedure [49]. The supporting staff
hould be led by an experienced practitioner with ample
nowledge on surgical instrumentation including handling and
are of the hysteroscopic equipment. It is very important that
uring the hysteroscopic procedure, the supporting staff know and
rovide the required instruments according to the specific
rocedure to be performed. Such an effective approach decreases
rocedure length and positively impacts on patient’s anxiety and
erceived pain [49]. Moreover, when available, adding to the team

 psychologist with expertise on pain management, provides
dditional benefit [50].

. Step 6. Ensure that the patient is in an adequate and
omfortable position

In order to perform the hysteroscopic procedure safely,
inimizing patient discomfort during the intervention, it is

mperative to properly position the patient on the procedure chair.
In the office setting, the room should have a procedure chair

Fig. 1a), preferably placed nearby the hysteroscopic instrumenta-
ion (Fig. 1b), with the capacity of mechanically leveling its
osition according to the height desired by the operator. This helps
he clinician to find the appropriate and most comfortable setting,
voiding sudden moves that could hurt or cause discomfort to the
atient (Fig. 1a–b) [49].
The patient should be placed on the procedure chair on dorsal

ithotomy position. Her buttocks should overreach a few inches the
dge of the chair in order to facilitate the vaginoscopy, reducing the
umber of movements of the hysteroscope needed to reach the
ervix [51].

It is strongly recommended to empty the patient’s bladder
before starting the hysteroscopic procedure. Provoked pain is
worse with a full bladder due to its impact on the uterine anterior
wall [52]. Therefore, the patient should be asked to spontaneously
empty her bladder immediately before sitting on the procedure
chair.

Once the examination has started, it is important to talk to the
patient, describing what sensations is about to feel, informing
what action will the operator take next (“vocal-local”) [53].
Constant communication between the patient and the gynecolo-
gist is essential, ideally, if desired, the woman should be able to
watch the procedure in an auxiliary monitor, meanwhile the
operator should describe what is happening. A “vocal-local”
approach has been demonstrated to be effective in managing
women’s pain during hysteroscopy as well as many other in office
procedures [49,54].

7. Step 7. Choose the adequate instrumentation

Having all the needed instrumentation available, is critical for
the safety and satisfaction of women undergoing in office
hysteroscopy.

Regarding the use of distention media, it is mandatory to
achieve an appropriate distension of the uterine cavity in order to
obtain adequate visualization [55]. Normal saline has become the
most commonly used distention media in the outpatient setting
due to increased safety, and cost-effectiveness when compared to
carbon dioxide (CO2) [56]. It is recommended to have a mechanical
irrigation system provided with suction pump. The device
maintains a constant intrauterine pressure at around 60�70
mmHg, which can be categorized as low pressure. When low
pressure is used, the risk of vaso-vagal syndrome and pain is
minimal [57].

Modern office hysteroscopes are provided with an oval-shaped
profile to better accommodate to the anatomy of the cervical canal.
The reason is that the cervical os is oval shaped, with an average
transverse diameter of approximately 5 mm. When the operator
attempts inserting a round-shaped hysteroscope with a 5 mm
Fig. 1. (a) Electric powered adjustable procedure chair. (b) Set-up of the In-Office Hysteroscopic Unit.
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diameter, it is unavoidable to stretch the cervical muscle fibers,
resulting in excessive stimulation of sensory nerve fibers which
cause pain (Fig. 2a). On the contrary, the oval shaped profile of the
hysteroscope mimics the natural shape of the cervical axis
allowing the provider to introduce the hysteroscope without
stimulating nerve fibers (Fig. 2b). Moreover, when it is necessary to
visualize the tubal ostia or the lateral uterine walls, with a 0� round
shaped scope it is only feasible to do so by moving the shaft to the
left or right by means of lateral movement of the instrument. Such
movement induce a noticeable distress of the cervix (Fig. 2a-c).
Conversely, with a 30� oval hysteroscope, it is feasible to achieve a
lateral panning rotating the light cable to the right or left, without
moving the scope and, therefore, with no painful cervical
stimulation (Fig. 2b–d) [58].

Another alternative to decrease pain and discomfort is using a
flexible fiberoptic hysteroscope with the advantage of the
flexibility allowing to smoothly navigate through the cervical
canal [4].

An alternative to the fiberoptic hysteroscope could be using the
4 mm office hysteroscope: a rigid office hysteroscope with a scope
which diameter of 2 mm. The smaller diameter offers an improved
comfort for the patient while maintaining an optimal view of the
uterine cavity. The 4 mm hysteroscope should be used in case of
diagnostic procedures or to treat small endometrial pathology
[58].

The operator must recognize which hysteroscope would be the
ideal for every type of pathology. For cervical or endometrial
biopsies, small polyps or submucous fibroids, a 5 mm rigid
hysteroscope with 5Fr miniaturized instruments and bipolar
electrodes should be preferred. Particularly, mechanical forceps
and scissor are suitable for millimetric pathologies, while bipolar
electrodes are extremely useful for cutting polyps less than 2.2 cm
[15,59,60]. Meanwhile, when treating bigger pathology, around
2.5–3 or more cm, the gynecologist should use more powerful
instruments like an office mini-resectoscope or hysteroscopic
tissue removal systems [61,62]. The use of a mini-resectoscope or a
tissue removal system is associated to reduced intervention time,
having a positive impact on patient’s discomfort. However, when

an operative time longer than 25-30 min is expected (i.e. the
resection of larger G1 or G2 fibroids), a two-step approach is
preferable, since women rarely tolerate procedures that take half
an hour to be completed [63].

It is not recommended to switch instruments during the same
procedure. Ideally, the selected device should be used from the
beginning to the end. Using multiple instruments could generate
greater discomfort, prolong the duration of the procedure and
cause more pain to the patient. [15,61].

8. Step 8. Follow predetermined procedure protocols

In order to complete a successful in office hysteroscopic
procedure, some tips and tricks could help both the operator and
the patient.

First of all, we recommend the vaginoscopic approach to enter
the uterine cavity, so that the hysteroscope is guided into the
uterus without introducing potentially painful vaginal instrumen-
tation. The use of a speculum is often poorly tolerated by the
patient, increasing her level of anxiety. Moreover, avoiding vaginal
instrumentation allows a wider freedom of movement, enabling
enhanced maneuverability of the hysteroscope and avoiding
stimulating the parasympathetic innervation of the cervix
[16,51]. Indeed, when using this approach, the tip of the
hysteroscope will descend into the posterior fornix and pulling
back will allow to visualize the upper third of the vagina and the
external cervical os. Then, the hysteroscope can be guided into the
cervical canal rotating the instrument by 90� in order to align its
longitudinal axis with the transverse axis of the internal cervical
os, advancing gently through the axis of cervical canal (Fig. 3) [64].

It is recommended to navigate through the endocervical
cervical canal using the lowest pressure of the distension medium
that allows adequate visualization, increasing it only when
necessary to obtain a better visualization of the cavity [49].
Moreover, the camera should be held with the non-dominant hand,
with support between the thumb and forefinger, the right hand
should hold the light cord. This set-up has some crucial
advantages: optimizes the 30� optic's angle of views guarantying
Fig. 2. (a) Introducing a round shaped hysteroscope through an oval shaped cervical canal. Note how it is unavoidable to stretch the muscular and nerve fibers of the cervical
canal causing pain. (b) When an oval shaped hysteroscope is inserted into an oval shaped cervical canal, the largest diameter of the hysteroscopy is aligned with the largest
diameter of the endocervical canal, avoiding stretching the muscular and nerve fibers of the endocervical canal. (c) Using a 0� hysteroscope, the lateral and ostial view of the
uterine cavity is achieved by moving sideways the instrument. Such movements stretch cervical muscular and nerve fibers, causing discomfort. (d) When a 30� scope is used,
laterality is feasible rotating just the light cord, with no additional movements, avoiding cervical stimulation.
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 complete visualization of the uterine cavity; it also frees the
perators dominant hand facilitating to complete the procedure
49].

In case of a woman with a uterus in severe anteversoflexion, it is
dvisable to apply constant supra-pubic pressure. This pressure
ives the uterus mild retroversoflexion, reducing the difficulty to
nsert the hysteroscope, reducing discomfort [65].

. Step 9. Conclude the procedure effectively

After the hysteroscopic procedure has been performed, there
re some recommended steps in order to minimize post-operative
ain or discomfort.
Always avoid leaving fluid distension medium inside the

terine cavity after the procedure. It may cause low abdominal
ramping pain due to the uterine contractions stimulated by the
aline infusion inside the uterine cavity. It is always recommended
o empty the uterus from fluid, mucous and endocavitary debris
roduced during the procedure. Emptying the uterine cavity can be
erformed using the aspiration tool of an electronic irrigation-
spiration pump or using gravity [57,65].
When ending the procedure, the operator should avoid

ouching the cervical canal because of its conspicuous sensory
nnervation that may cause severe pain [66].

After the procedure is over, the gynecologist should advise the
atient not to suddenly get up from the chair since a vasovagal
eaction may occur due to continuous stimulation of the vagal
lexus as a result of the recently performed procedure [67].

0. Step 10. Offer post-procedure analgesics

Pain that initiates after office hysteroscopy is very uncommon.
owever, women may complain of low abdominal cramping pain
rom the intracavitary distension or from direct stimulation of
yometrial nerve fibers during operative hysteroscopic proce-
ures [56,67]. Commonly, the use of NSAIDs and rest for 15�30
inutes guarantee a successful relief of pain and discomfort.
onetheless, as a general rule, after operative office hysteroscopy,
uch as myomectomy, polypectomy and metroplasty, a post
rocedure monitoring period should be observed for about
0�30 min in order to early diagnose potential complications
nsuring that the patient can be safely discharged [65]. It is also

11. Conclusion

In office hysteroscopic procedures are now becoming very
common in clinical practice. Nowadays, thanks to surgical
innovations in the field of operative hysteroscopy, it is feasible
to perform challenging and advanced procedures in the office,
reducing the need of the operating room. The small risk of
complications, enhanced physicians’ productivity, high effective-
ness with reduced cost as well as patient’s satisfaction are great
advantages of the in-office approach. However, patient safety and
adequate pain control are essential to obtain a successful outcome.
We have herein summarized 10 key principles that, if correctly
applied, should help the operator to reduce the pain perceived
during hysteroscopic procedures. We strongly encourage clinicians
to incorporate these 10 easy steps into their clinical practice in
order to minimize pain perception and maximize patient’s
satisfaction during in office hysteroscopic procedures.
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