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Video-Assisted Anal Fistula Treatment (VAAFT)

1.1 Introduction
Video-Assisted Anal Fistula Treatment (VAAFT) is indicated for the surgical treatment of complex perianal fistulas
and recurrent disease.
Direct vision is a key feature of the technique in that
K it allows to correctly define the fistula tract anatomy
and
K to identify any secondary tracts and/or abscess cavities,
K to localize the internal fistula opening, and ultimately,
K to eradicate the fistula from the inside.
Finally, the surgeon needs to choose from various
options the one that is suited best for hermetic closure of
the internal opening.
VAAFT comprises two phases, a diagnostic and an
operative phase. Among the major benefits offered by
the technique are a low risk of postoperative fecal incontinence and only modest surgical wounds in the perianal
region. These benefits play a major role in the postoperative period especially in terms of patient satisfaction and
quality of life.
Fig. 1.1 Equipment cart (KARL STORZ Tuttlingen, Germany).

a

b

c

d

Fig. 1.2 Shown is the fiberoptic fistuloscope (a), monopolar electrode (b), fistula brush (c) and
optical forceps (d) (KARL STORZ Tuttlingen, Germany).
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1.2 Surgical Equipment, Instrumentation and Accessories
At the author’s facility, a specific set of instruments and
video-endoscopic equipment is used, namely the following components:
K Equipment cart (Fig. 1.1)
K The VAAFT set, which includes
the fiberoptic fistuloscope (Fig. 1.2a),
a monopolar electrode (Fig. 1.2b) which is connected
to a high-frequency surgical unit,
a fistula brush (Fig. 1.2c) and,
an optical forceps (Fig. 1.2d).

The fistuloscope with incorporated fiberoptic light transmission is equipped with a straight working channel

which is also used for irrigation. The length of the fistuloscope shaft is 18 cm. Following detachment of the
removable handle, the length of the shaft is reduced to
14 cm.

1.3 Operating Room Setup and Patient Positioning
The patient is usually placed in a lithotomy position, and
occasionally, if the internal fistula opening is located
anteriorly, a jackknife position is preferred. The operation
can be performed under either spinal or general anaesthesia.

In preparation of surgery, the fiberoptic fistuloscope is
connected first to a cold light fountain (KARL STORZ
POWER LED 300) with a fiber optic light cable. Then,
the sterile tubings used in conjunction with a suspended
bag containing 3,000 mL of irrigation fluid (glycine and
mannitol 1.0% solution) are connected via the lateral Luer
stopcocks. Fig. 1.3 is a schematic diagram of a perianal
fistula with external and internal openings.

Fig. 1.3 Schematic diagram showing a perianal fistula with its external and internal openings.

8

Video-Assisted Treatment of Anal Fistula (VAAFT) and Pilonidal Sinus Disease (EPSiT)

1.4 Technique
As mentioned above, VAAFT comprises a diagnostic and
an operative phase.
1.4.1 Diagnostic Phase
The diagnostic phase is first of all intended to precisely
define the primary fistulous tract and to assess the
presence / absence of secondary extensions and/or

abscess cavities. Moreover, it is required to correctly
identify the internal fistulous opening.
The skin of the external opening(s) is/are removed for
approx. 1 cm to facilitate insertion of the fistuloscope.
Irrigation with a glycine and m
 annitol 1.0% solution has
proven useful in exposing the external fistula opening
and its tract, which is clearly demonstrated on the video

screen (Fig. 1.4). During the diagnostic phase, proper
orientation of the fistuloscope is confirmed with a blunt
obturator. The halfmoon-shaped tip should appear in a
6 o’clock position on the screen once the obturator has
been introduced (Fig. 1.5). The 6 o’clock position must be
maintained throughout the surgical procedure.
Any tissue debris which may obscure the fistula tract can
be removed with a small-diameter o
 ptical forceps passed
through the working channel u
nder visual guidance.
 Fig. 1.4 Schematic drawing of the initial
d iagnostic phase. The fistuloscope is being
inserted through the external opening.

 Fig. 1.5 The halfmoon-shaped tip should
a ppear in a 6 o’clock position on the screen
once the obturator has been introduced.
Fig. 1.6 Macroscopic image and corresponding fistuloscopic view (inset image) taken while
advancing the fistuloscope through the external
opening.
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Once inside the fistula, the pathway(s) appear(s) clearly
on the screen. Subsequently, the fistuloscopic phase
(fistuloscopy) of the procedure begins. To prevent rupture
of the fistulous tract, only gentle pressure should be
applied while advancing the fistuloscope at a slow pace.
The rigid shaft of the fistuloscope (patented design) and
the palpating finger – which concurrently is placed in the
anal canal – are moved in a well-synchronized manner
to “straighten out” the fistulous tract. This maneuver has
been shown to facilitate advancement of the fistuloscope,
particularly in the presence of twisted tracts or horseshoe
fistulas. Complete muscular relaxation of the surrounding
tissues, as a result of spinal or general anesthesia, is very
helpful to smoothly accomplish the above maneuver. It
is of key importance that the operative site is scrutinized
for the presence or absence of any secondary tracts and
abscess cavities.

Based on the excellent view of internal fistula walls and
secondary tract(s) – provided by the continuous flow of
irrigation liquid (glycine and mannitol 1.0% solution) – the
internal opening is identified (Fig.1.7a). Following insertion of an anal retractor, the light emitted from the tip
of the fistuloscope is seen shining through the mucosa
(transillumination). Given an unobstructed internal fistula
opening, the irrigation solution will be seen to escape
(Fig.  1.7b). Such conditions are encountered in about 70%
of cases. In patients with a previous history of perianal
fistula surgery, the internal opening can be blocked
completely or severely narrowed by scar tissue. In such a
situation, not infrequently (about 30% of cases), the site
of the internal opening is determined by mucosal trans
illumination (Fig. 1.7c). The transillumination effect can be
intensified by intermittent dimming of the lights in the
operating room.
Fig. 1.7 The internal opening is identified.
Note, that the irrigation solution is seen to
escape through it.

b

c

a

 Fig. 1.8 If the internal opening is obscured

by scar tissue, its location can be determined by
mucosal transillumination.

In any case, it is recommended that two stay sutures be
placed on either side of the internal opening. This is also
advisable in cases where only a narrowed or obstructed
opening is suspected. If the need arises, the suture

a

b

markings serve as a backup aid to relocate the site in the
further course of the procedure (Figs. 1.9a–c).

c

Fig. 1.9 Two stay sutures are placed on either side of the internal opening to isolate it. In the following operative phase, traction will be applied to the
sutures to raise the internal opening prior to its closure.
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1.4.2 Operative Phase
The objectives of this phase are:
K Eradication of the fistula from within,
K Removal of any necrotic tissue and
K Closure of the internal opening.

Once the blunt obturator of the anal retractor is removed,
the monopolar electrode is inserted into the operating
channel. The high-frequency electrosurgical generator is
connected to the electrode (Figs. 1.10a–c).

b

a

c

Fig. 1.10 The monopolar electrode is inserted through the operative channel.

Beginning distally, close to the inner opening, the HFelectrode is used, always under endoscopic control, to
coagulate and thus eradicate the internal walls of the
fistula tract. This is accomplished with a retrograde technique by retrieving the fistuloscope step-by-step and repeatedly rotating the electrode on-axis to make sure that
the entire inner circumference of the lumen is c
 oagulated.
Any secondary fistulae and abscess cavity(ies) (very often
seen in cases of complex fistulas) are also coagulated,
always under visual guidance.

a
Fig. 1.11 The monopolar electrode is inserted through the operative channel.

All necrotic debris is removed under direct vision with the
aid of an endoscopic brush which is inserted through the
operating channel of the fistuloscope (Figs. 1.11a,b) Given
a free passage through the primary (internal) opening, any
necrotic material is readily washed out by the continuous
flow of the irrigation fluid (glycine and mannitol solution).

b
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Closure of the internal fistula opening
At this point, the fistuloscope is removed. In a next step,
the internal opening must be closed. The surgeon needs
to choose from various options the one that is suited best
to close the internal opening. This will be addressed and

discussed separately, because there is controversy in
the literature as to the modality to be adopted for this
purpose. We currently suggest to use one of the following methods to close the internal opening.

Linear or semicircular stapler
In patients without a prior history of anorectal surgery,
the mucosal lining of the anal canal or distal rectum is
relatively soft and free of scars. In such cases, the mucosa can be easily raised by applying traction on the two
stay sutures placed on either side of the internal opening
in the final diagnostic phase. Traction is applied such
that the margins are raised for at least 2 cm resulting in a
“volcano-shaped” eminence. A linear stapler is applied to
the base of this eminence to achieve a hermetical suture

closure of the internal opening (Fig. 1.12). In the author’s
clinical practice, the above method of mechanical suture
closure is chosen in about 15% of cases. Used in an
elective setting, a successful closure of the internal fistula
opening can be achieved. There is a low risk of post
operative complications related to mechanical sutures,
e.g., faecal incontinence or soiling. Contrary to what
might be anticipated, postoperative pain is modest even
if the site of suture closure lies in the anorectal tract.
Fig. 1.12 A semicircular stapler (a, b) is used to
close the internal opening. As determined by the
position of the internal opening, a linear stapler
(c, d) may also be used for that purpose.

a

b

c

d

Advancement flap
In patients with a prior history of multiple surgical procedures for perianal fistula – which is frequently seen in
routine practice – the tissue around the internal opening
is sclerotic and indurated. For that reason, the use of a
mechanical suturing device is not a feasible option. In
these cases, following removal of the entire scar tissue, a
flap repair is preferable (Fig. 1.13).

Fig. 1.13 The advancement flap can be performed when the internal
opening site is sclerotic and rich in indurated tissue.
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Use of a bio-absorbable mesh (xenograft)
The two other methods which we have recently proposed to close the internal opening, are the placement
of a bioabsorbable mesh and the use of an autologous
dermis graft. The use of a bio-absorbable mesh (a xeno
graft made of bovine pericardium), which is interposed
between the mucosa and the internal muscular layer, has
been found to offer satisfactory results. Once the scar
tissue around the internal fistula opening is removed,
a linear mucosal incision is made. The mucosa is then

elevated to expose the underlying internal muscular layer
along with the internal opening at this level. A patch of
biological mesh is trimmed to fit the area of the defect.
The mesh is carefully stretched out on the muscular layer
and fixed in place with three or four interrupted sutures
(PDS 3/0), making sure that a tension-free mesh fixation
is achieved. Subsequently, mucosal repair is completed
with a few suture stitches (PDS 2 or 3/0) (Fig. 1.14).

b

a

Fig. 1.14 A patch of absorbable mesh is deployed and fixed into the space between mucosa and internal muscle.

Autologous dermis graft
Approximately a year ago, we have been proposing an
additional method to close the internal opening. Considering the cutaneous defect created in the circumference
of the external opening at the start of the operative phase
to facilitate insertion of the fistuloscope, an autologous
dermis graft of adequate size is harvested from the
outermost margin of the external opening (Fig. 1.15a). The
mucosa is incised at the internal opening and elevated

to expose the underlying inner muscular layer. A single
stitch (PDS 3/0) is made to pass through the dermis graft
(Fig. 1.15b) which is then secured over the inner muscular
layer precisely on the inner opening (Figs. 1.15c,d). The
autologous dermis graft – which acts both as a barrier
and scaffold for tissue repair – provides for an airtight closure of the internal opening. The mucosa is finally closed
with interrupted sutures (PDS 2 or 3/0).
Fig. 1.15 A dermis graft is harvested from the
skin of the external opening margin (a). A stitch
is made to pass the dermis graft through to the
target site (b) where it is fixed on the internal
muscular layer (c–d).

a

b

c

d
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1.5 Conclusion
The advantages of VAAFT are obvious. To begin with the
key feature inherent to the technique, direct vision of the
operative site is of vital importance, particularly in the
management of complex perianal fistulas. When compared with traditional techniques, VAAFT firstly offers the
advantage of minimal perianal injuries, and secondly, it
is highly effective in tracing the site of the internal opening (which is critical in perianal fistula surgery). A major
aspect of the technique is that the fistula is solely treated
from within, therefore virtually no damage to the anal
sphincter complex can be caused. Accordingly, the risk
of postoperative incontinence is minimal.
In the hands of a skilled surgeon using VAAFT, in principle, it is not requisite to know in advance the site and
course of the fistula tract – in relation to the external
anal sphincter as defined by the Parks classification:
inter-sphincteric, trans-sphincteric, supra-sphincteric or

extra-sphincteric – because these relationships are not
visible while operating from the inside.
What is more, there is no need for the patient to visit the
clinic or ambulatory care center for the most elementary
aftercare (which can be notoriously painful after traditional surgery). In view of the minimal surgical wounds
resulting from this approach, postoperative dressing
changes and wound care, which may include irrigations
with saline solution, can be done at home. In the absence
of postoperative complications and given adequate
patient compliance, resumption of normal physical activities and work is usually permissible in the 3rd postoperative week, or even earlier if the work is sedentary. VAAFT
is commonly performed in a day surgery setting or with
an overnight admission after surgery in more complex
clinical circumstances.
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Endoscopic Pilonidal Sinus Treatment (EPSiT)

2.1 Introduction
The EPSiT technique is a minimally invasive surgical
procedure for the treatment of sacrococcygeal pilonidal
disease and recurrent disease (“sacrococcygeal cyst” is
a misleading term, as it is not a cyst).
Direct vision is a key feature of the technique in that it
allows to
K correctly define the area of infection (including any
secondary sinus tracts) as well as
K to keep the area clean and free of any hair and,
K to make sure that the infected pilonidal sinus is drained
as complete as possible.
Similar to VAAFT, EPSiT is performed in two phases,
a 
diagnostic and an operative phase. The surgical
wound(s) in the sacral region are typically minimal. One

or two small circular incisions (measuring 3–4 mm in
diameter) are needed and commonly heal with excellent
aesthetic results. The rate of postoperative bleeding is
virtually negligible because meticulous hemostasis under
direct vision is secured prior to removing the fistuloscope
at the end of surgery. EPSiT is generally performed in
an outpatient setting under local anaesthesia and this
also applies to more complex cases of pilonidal sinus
disease. Occasionally, patients are offered a mild sedation, if needed, and they are typically discharged a few
hours after completion of surgery. Resumption of daily
activities, work or school is virtually permissible on postoperative day 1. Change of dressings is usually painless
and can either be done by the patient or another trusted
person, e.g., a family member.

2.2 Surgical Equipment, Instrumentation and Accessories
At the author’s facility, a specific set of instruments and
videoendoscopic equipment is used for endoscopic
pilonidal sinus treatment (EPSiT), namely the following
components:
K Equipment cart (Fig. 2.1)
K The EPSiT set, which includes
the fiberoptic fistuloscope (Fig. 2.2a),
a monopolar electrode (Fig. 2.2b) which is connected
to a high-frequency surgical unit,
a thin brush (Fig. 2.2c) and,
an optical forceps (Fig. 2.2d).

a

b

c

d
Fig. 2.1 Equipment cart (KARL STORZ Tuttlingen, Germany).

Fig. 2.2 Shown is the fiberoptic fistuloscope (a), monopolar electrode (b),
thin brush (c) and optical forceps (d).
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2.3 Operating Room Setup and Patient Positioning
The fistuloscope with incorporated fiberoptic light
transmission is equipped with a straight working channel which is also used for irrigation. The length of the
fistuloscope shaft is 18 cm. Following detachment of the
removable handle, the length of the shaft is reduced to
14 cm.
The special design of the fiberoptic fistuloscope allows
the handle to be released and rotated by almost 180°
to either an 11 or 1 o’clock position (Fig.  2.3) Once the
handle is again fixed in the upright position, it can be
held securely and guided as usual, for instance, when the
fistuloscope needs to be aligned at a very acute angle,
almost tangential to the surface area of the operative site.
All patients are given a thorough hair removal of the
sacrococcygeal area one hour before surgery. A single

dose of antibiotic is given 30 min. before commencing
EPSiT surgery. The patient is placed in a prone position
on the operating table, and the buttocks are spread
apart with adhesive tape. In case of extended infections
to the perineum, the legs are slightly abducted, and
the jackknife position is preferred. Local anesthesia is
administered, occasionally a mild sedation is given. This
anesthesia protocol is generally applied even in more
complex cases (Figs. 2.4).
In preparation of surgery, the fiberoptic fistuloscope is
connected first to a cold light fountain (e.g., KARL STORZ
POWER LED 300) with a fiber optic light cable. Then, the
sterile tubings used in conjunction with a suspended bag
containing 3,000 mL of irrigation fluid (glycine and mannitol 1.0% solution) are connected via the lateral Luer
stopcocks.

Fig. 2.4 The local anaesthesia is given.

Fig. 2.3 As shown in the insert image, the handle of the fiberoptic fistuloscope can be rotated clockwise / counter-clockwise by almost 180°.

Fig. 2.5 A clinical case of severe (or complex)
sacrococcygeal pilonidal disease (main image)
set in comparison to a mild (or simple) form of
disease (insert image).

17

Endoscopic Pilonidal Sinus Treatment (EPSiT)

2.4 Technique
As mentioned above, EPSiT comprises a diagnostic and
an operative phase.
2.4.1 Diagnostic Phase
The objectives of this phase are to define the spacial
extent of the pilonidal sinus as well as to detect any sec
ondary sinus tracts. Apart from that, it is mandatory to
meticulously check for any sites of hair in the sacrococ
cygeal area.
Once the local anesthetic has been allowed adequate
time to take effect (about 5 minutes), a single or multiple
circular incisions are made in the midline of the sacro
coccygeal area affected by the disease, using either a
biopsy punch (No. 3 or 5) or a pointed needle electrode
(microdissection needle) (Fig. 2.6).
The incision(s), even if multiple, commonly have a dia
meter of 4 or 5 mm. Given the concomitant presence of
lateral fistula tracts, incisions are made in a para-median
site. If a large number of hairs are seen to emerge from
the typical fistulous openings (“pits”) in the natal cleft,
these can be removed preventively with a REDDICKOLSEN forceps (Fig. 2.7). Neither hydrogen peroxide nor
methylene blue dye are injected, because EPSiT elimi
nates the need for such adjunctive measures, which from
the author’s point of view rather tend to compromise a
successful outcome of the procedure.
Insertion of the fiberoptic fistuloscope through the
incision(s) is facilitated by the continuous flow of irrigation
liquid (glycine and mannitol 1.0% solution) (Fig. 2.8). The
entire area of infection, tufts of hair and any secondary
tracts or fistulae are clearly visualized on the video screen
(Figs.  2.9a,b). Proper orientation of the fistuloscope is con
firmed with a blunt obturator. The half-moon shaped tip
should appear in a 6 o’clock position on the screen once
the obturator has been introduced.

Fig. 2.6 Small circular incision(s) are made in the sacrococcygeal area
affected by the disease.

Fig. 2.7 Hair removal from the external opening before starting EPSiT
procedure.

Fig. 2.8 The fiberoptic fistuloscope is inserted through the small incision.

a

b

Fig. 2.9 The infected area and tufts of hair clearly appear on the video screen.
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Orientation needs to be maintained while operating in
the pilonidal sinus. If the need arises to switch to s urgical
maneuvers that require the fiberoptic fistuloscope to be
aligned at a more acute angle to the sacrococcygeal
area, the detachable handle can be turned upwards by
a 180° rotation.
2.4.2 Operative Phase
The objectives of treatment are defined as follows:
K Complete removal of any hair shafts.
K Eradication of all infected tissue in the pilonidal area.
K Meticulous removal of any necrotic debris.
Once the blunt obturator has been removed, the optical
forceps is inserted into the operating channel of the fiberoptic fistuloscope (Figs. 2.10a,b).
It is very important that any hair in the infected area be
removed, because this is critical to both the healing process and the prevention of recurrent disease. Given the
presence of abundant hair, it is advised to first remove
some of the hair tufts with a REDDICK-OLSEN forceps
inserted directly through the incision(s), as mentioned
above, and then to complete hair removal endoscopically
through the fiberoptic fistuloscope (Figs. 2.11a,b).

a

Surgical manipulations must be performed very cautiously, always keeping in mind that any accidental rupture in the area of infection can compromise the successful outcome of surgery. The continuous flow of irrigation
liquid (glycine and mannitol solution) is key to maintaining
optimal viewing conditions.

Once the infected area has been completely freed from
hair, a monopolar electrode is connected to the electrosurgical generator and introduced through the operating
channel. The ball-shaped tip of the electrode is readily
seen to emerge at the bottom of the screen once it is
passed through the distal opening of the operating channel (Figs. 2.12a,b).
Any granulation tissue should be coagulated, including
secondary sinus tracts or fistulae. Subsequently, and
again under endoscopic vision, the sinus is cleared of necrotic debris with an endoscopic brush inserted through
the operating channel. A VOLKMANN spoon may also be
suited to this purpose (Figs. 2.13a,b).
It is crucial to maintain continuous flow of irrigation liquid
throughout the procedure. This provides a clear vision of

b

Fig. 2.10 The optical forceps is inserted into the operating channel of the fiberoptic fistuloscope.

a

b

Fig. 2.11 Hair tufts are thoroughly removed under constant endoscopic vision.
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the operative site while making sure that necrotic debris
is constantly evacuated through the incision(s). At the
end of the operative phase, due care is paid to provide
accurate hemostasis. A high-frequency electrode, introduced through the operative channel of the fistuloscope,
is used to meticulously coagulate any site of bleeding.
Upon completion of surgery, the aesthetic outcome commonly presents as a small circular incision of 3–5 mm in

a

the sacrococcygeal area. Given a more extended area of
infection, multiple incisions may be needed, usually two
or more, but they are typically of the aforementioned size
(Figs. 2.14a–c)
A light gauze dressing is used and no patches are applied. At the institutions the author is affiliated with,
patients are commonly discharged a few hours after the
operation.

b

Fig. 2.12 The monopolar electrode is inserted through the fistuloscope.

d
a

c
b

Fig. 2.13 Necrotic debris is removed with an endobrush (a–c) and / or a VOLKMANN spoon (d).

b
Fig. 2.14 The excellent final aesthetic result.
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2.5 Conclusions
The advantages of EPSiT over traditional techniques are
evident. Crucial to endoscopic pilonidal sinus surgery
is direct vision of the operative site. Similar to VAAFT,
the surgical wounds created with EPSiT are minimal
and typically measure no more than 4 or 5 mm each.
Another valuable advantage is that the area of infection
is completely treated from the inside and, owing to the
magnified endoscopic view, every single hair can be
removed (which is a critical factor in the healing process).
Another merit for the patient in the follow-up period is
that there is no longer a need to visit the outpatient department of the hospital for regular medical management
and local wound care which is known to be notoriously
painful after traditional surgery. Given an uneventful postoperative course, patients are usually treated at home
by injecting 5 ml of saline solution through the small
wound(s) twice a day without inducing any pain. (Figs.
2.15a,b). The surgical incision must be left open for at
least three weeks to allow normal wound secretions to
be drained off. The insert image in (Fig. 2.15a) shows how
the male Luer nozzle of the syringe is tilted first toward
the incision, and then the saline solution is injected into
the wound while gently rotating the barrel of the syringe.
In the absence of postoperative complications and given

a

b

Fig. 2.15 Postoperative care involves wound irrigations with 5 ml of
saline solution injected twice per day. The small wound(s) must be left
open for at least three weeks.

adequate patient compliance, resumption of normal daily
activities and work is permissible on postoperative day  1.
Commonly, there is no pain or, if any, only mild discomfort experienced after the procedure. In this regard, only
8% of patients require analgesic aftercare with a single
paracetamol tablet taken after discharge from hospital.
EPSiT is generally performed on a day-surgery basis.
According to current literature, healing rates range from
90–94%.
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Recommended Set for VAAFT and EPSiT

Sealing cap

Handle
Obturator

Wire tray

24511

Fistuloscopy Set,
including:
Fistuloscope 8°, angled eyepiece, outer diameter 3.3 × 4.7 mm,
working length 18 cm, autoclavable, with straight instrument 
channel for instruments up to diameter 2.5 mm,
fiber optic light transmission incorporated,
color code: green,
Handle
Obturator
Wire Tray for Cleaning, Sterilization and Storage,
Sealing Cap “Endoscopic Seal”, sterile, package of 10

100020-10	
Sealing Cap “Endoscopic Seal”, sterile, for single use,
for working channels of 4–10 Fr. instruments, package of 10

It is recommended to check the suitability of the product for the intended purpose prior to use. Please note that the
described products in this medium may not be available yet in all countries due to different regulatory requirements.
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24515

Coagulation Electrode, unipolar, for fistulectomy,
7 Fr., length 53 cm

24514

Fistula Brush, with handle
including:
3-Ring Handle
Outer Sheath
Fistula Brush Insert, outer diameter 4 mm
Same, outer diameter 4.5 mm
Same, outer diameter 5 mm

24514A

Fistula Brush Insert, outer diameter 4 mm,
unsterile, for single use

24514B

Same, outer diameter 4.5 mm

24514C

Same, outer diameter 5 mm

33251KJ

CLICKLINE REDDICK-OLSEN
Dissecting and Grasping Forceps,
rotating, with connector pin for
unipolar coagulation, size 5 mm,
length 30 cm, double action jaws
inculding:
Plastic Handle, without ratchet,
with larger contact area
Outer Tube, insulated
Forceps Insert

24981

AUCKLAND EASI Anal Distending Speculum,
for anal examinations, with 3 blades, outer diameter 27 mm,
working length 6 cm, with Obturator 24981 O,
with ratchet
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IMAGE1 S™
As individual as your requirements

With the IMAGE1 S™ camera platform, KARL STORZ once again sets a new milestone in endoscopic
imaging, consolidating their reputation as an innovative leader in minimally invasive surgery.
The IMAGE1 S™ camera platform offers surgeons a single system for all applications. As a modular
camera platform, IMAGE1 S™ combines various technologies (e.g., rigid, flexible and 3D endoscopy)
in one system and is therefore adaptable to individual customer needs. Furthermore, the camera
platform offers expanded compatibility and connectivity for ICG-enhanced near-infrared (NIR)
fluorescence imaging, the integration of operating microscopes and the use of VITOM® 3D exoscopes.

Brilliant imaging
• Versatile visualization options
for diagnosis and therapy

CLARA + CHROMA: Homogeneous
illumination + contrast enhancement

• Innovative S-Technologies for easy
differentiation of tissue structures
• Very good image quality
• Natural color rendition
• Automatic light source control

CLARA: Homogeneous illumination

Standard Image

CLARA

CHROMA: Contrast enhancement

Standard Image

CHROMA

Standard Image

CLARA + CHROMA

*SPECTRA A: Color hue shift and
exchange (filtering reds)

Standard Image

*SPECTRA A

*SPECTRA B: Spectral color shift
(intensification of greens and blues)

Standard Image

*SPECTRA B

* SPECTRA A: Not available for sale in the U.S.A.
* SPECTRA B: Not available for sale in the U.S.A.
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IMAGE1 S™
As individual as your requirements

Innovative Design
• Side-by-side View: Parallel display of standard
image and visualization mode possible
• Multiple source management:
Simultaneous control, display and
documentation of two image sources possible
(e.g., hybrid procedures)
• Intuitive user guidance
(dashboard, live menu and setup menu)
Side-by-side View:

Parallel display of standard image and *SPECTRA B

• Intelligent icons display settings and status
• Individual presets possible
• 50 patient data records can be archived

Status indication icons

Dashboard

Economical and futureproof
• Modular platform: Rigid, flexible and
3D technology can be selected according
to individual preferences
• Easy integration of new technologies
• Forward and backward compatibility
• No additional equipment (e.g., special light
sources) required for S-Technologies

* SPECTRA A: Not available for sale in the U.S.A.
* SPECTRA B: Not available for sale in the U.S.A.
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IMAGE1  S™ Camera System

TC201EN*

IMAGE1 S CONNECT® II, 4K technology, basic module, for use with
up to 3 link modules, resolution 3840 x 2160 and 1920 x 1080 pixels,
with integrated KARL STORZ-SCB or KS HIVE and digital Image
Processing Module, power supply 100 – 240 VAC, 50/60 Hz
including:
Mains Cord, length 300 cm
DVI-D Connecting Cable, length 300 cm
DisplayPort Cable, length 300 cm
3G-SDI Cable, length 300 cm
SCB Connecting Cable, length 100 cm
USB Flash Drive, 32 GB, USB Silicone Keyboard, with touchpad, EN
* Available in the following languages: DE, ES, FR, IT, PT, RU

Technical Specifications
Video outputs

2x Display Port 1.2, 1x 12G/3G-SDI,
1x DVI-D

Format of signal outputs

max. 3840 x 2160p, 50 / 60 Hz

Link video inputs

3x

USB interface
Unit communication

4 x USB, (2x front, 2x rear)
1 x 6-pin Mini-DIN

Power supply

200–240 VAC

Power frequency

50 / 60 Hz

Protection class / degree

1 / CF-Defib

Dimensions (w x h x d)

305 x 54 x 320 mm

Weight

3.1 kg

For use with IMAGE1 S CONNECT® Module TC201EN

TC300

IMAGE1 S H3-LINK®, link module, for use with IMAGE1 FULL HD
three-chip camera heads, power supply 100 – 120 VAC/200 – 240 VAC,
50/60 Hz, for use with IMAGE1 S CONNECT® TC201EN
including:
Mains Cord, length 300 cm
Link Cable, length 20 cm

Specifications:
Camera System

IMAGE1 S H3-LINK® (TC300)

Compatible camera heads/video endoscopes

TH100, TH101, TH102, TH103, TH104, TH106 (fully compatible with IMAGE1 S™)
22220055-3, 22220056-3, 22220053-3, 22220060-3, 22220061-3, 22220054-3,
22220085-3 (compatible without IMAGE1 S™ technologies CLARA, CHROMA,
SPECTRA*)
1x

LINK video outputs
Power supply
Power frequency

100 – 120 VAC/200 – 240 VAC

Protection class, degree of protection

I, CF-Defib

Dimensions (w x h x d)

305 x 54 x 320 mm

Weight

1.86 kg

50/60 Hz

* SPECTRA A : Not for sale in the U.S.
** SPECTRA B : Not for sale in the U.S.

The modular IMAGE1 S™ system offers expanded c
 onnectivity and compatibility for 4K imaging when used in conjunction with
the necessary components.
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IMAGE1  S™ Camera Heads
For use with IMAGE1 S Camera System
IMAGE1 S CONNECT® Module TC200EN, IMAGE1 S H3-LINK® Module TC300
and with all IMAGE 1 HUB™ HD Camera Control Units

TH100

I MAGE1 S™ H3-Z Three-Chip FULL HD Camera Head,
50/60 Hz, IMAGE1 S™ compatible, progressive scan,
soakable, gas- and plasma-sterilizable, with integrated
Parfocal Zoom Lens, focal length f = 15 – 31 mm (2x),
2 freely programmable camera head buttons,
for use with IMAGE1 S™ and IMAGE1 HUB™ HD/IMAGE1 HD,
S-Technologies only available for IMAGE1 S™

Specifications:
IMAGE1 FULL HD Camera Heads

IMAGE1 S™ H3-Z

Product no.

TH100

Image sensor

3x 1/3" CCD chip

Dimensions w x h x d

39 x 49 x 114 mm

Weight

270 g

Optical interface

integrated Parfocal Zoom Lens,
f = 15 – 31 mm (2x)

Min. sensitivity

F 1.4/1.17 Lux

Grip mechanism

standard eyepiece adaptor

Cable

non-detachable

Cable length

300 cm

TH104

I MAGE1 S™ H3-ZA Three-Chip FULL HD Camera Head,
50/60 Hz, IMAGE1 S™ compatible, autoclavable,
progressive scan, soakable, gas- and plasma-sterilizable,
with integrated Parfocal Zoom Lens, focal length
f = 15 – 31 mm (2x), 2 freely programmable camera head
buttons, for use with IMAGE1 S™ and IMAGE1 HUB™ HD/
IMAGE1 HD, S-Technologies only available for IMAGE1 S™

Specifications:
IMAGE1 FULL HD Camera Heads

IMAGE1 S™ H3-ZA

Product no.

TH104

Image sensor

3x 1/3" CCD chip

Dimensions w x h x d

39 x 49 x 100 mm

Weight

299 g

Optical interface

integrated Parfocal Zoom Lens,
f = 15 – 31 mm (2x)

Min. sensitivity

F 1.4/1.17 Lux

Grip mechanism

standard eyepiece adaptor

Cable

non-detachable

Cable length

300 cm
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TELECAM C3
The TELECAM C3 is a FULL HD camera control unit which
can be installed on a basic endoscopy cart  /  system.
Suited for use in almost any medical specialty, the
TELECAM C3 can be connected to a wide range of rigid,
flexible and single-use endoscopes from KARL STORZ. Its
application range comprises both inpatient and outpatient
settings.

 FULL

HD Camera Control Unit
to a large number of rigid, flexible and
single-use endoscopes from KARL STORZ.
 Patient data can be entered.
 Data storage on internal memory (up to 50 GB) or
external storage media.
 Improved* control panel thanks to a newly developed
menu navigation interface.
 Connectable

* compared to the previous model.

 ELECAM C3, camera control unit with
T
2 camera inputs (X-Line and C-Line) for use
with flexible videoendoscopes and one-chip
camera heads (up to FULL HD), with digital
Image Processing Module and USB storage
option, power supply 100 – 120 VAC/200 –
240 VAC, 50/60 Hz,
including:
Mains Cord, length 300 cm
DVI-D Connecting Cable, length 300 cm
USB Flash Drive, 32 GB

TC100

TELECAM C3

TC100

Memory unit

Power supply

100 – 120 VAC/
200 – 240 VAC

USB interface

5x USB, (1x front, 4x rear)

Signal output format

1920 x 1080 pixels, 50/60 Hz

Image format

JPEG

Power consumption

70 VA

Dimensions (w x h x d)
Weight

305 x 77 x 339 mm
2.75 kg

Audio/video format
Internal memory size

MPEG-4
50 GB

Interfaces
Video outputs
Footswitch interface

2x DVI-D
USB
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TELE PACK +
Compact Endoscopy
TELE PACK+ is an ALL-IN-ONE system that combines a
monitor, LED light source, FULL HD camera control unit
and documentation with integrated network function in
a portable and compact unit. A very strong feature is its
compatibility with a wide range of rigid, flexible and singleuse endoscopes. TELE PACK+ is suitable for universal
use in doctors’ offices, day clinics, emergency rooms,
intensive care units and outpatient settings.
Special features
Display +
 18.5” touch screen monitor.
 FULL HD image resolution.

Light +
 Integrated LED light source.
 Automatic light source control.
Camera +
 Can be connected to rigid as well as flexible and singleuse endoscopes.
 Compatible with X-LINE and C-LINE endoscopes.
Docu +
 Archiving of patient data on internal memory, on USB
memory devices or via network integration function.
Network +
 Network function in file share mode or worklist mode.
 Export and import of patient data in/out of HIS/PACS.

TP101

TELE PACK +
Resolution
Power frequency / consumption
Dimensions (w x h x d)
Weight

TP101

Memory unit

1920 x 1080 pixels

USB interface

50/60 Hz / 140 VA

Image format

470 x 387 x 222 mm
9.0 kg

TELE PACK +, endoscopic video unit with
2 camera inputs (X-LINE and C-LINE) for use
with flexible videoendoscopes and one-chip
camera heads (up to FULL HD), including
LED light source, digital Image Processing
Module with USB and network storage
options as well as 18.5" FULL HD touch
screen monitor, power supply 100–240 VAC,
50/60 Hz,
including:
Mains Cord, length 300 cm

Audio/video format

6x USB
JPEG
MPEG-4

Interfaces
Network interface
Video interface
Audio

RJ-45 1000BASE-T (IEEE 802.3ab)
1x DVI-D output
3.5 mm jack (in/out – rear),
KARL STORZ stroboscopy
microphone (1 x lateral)

Footswitch connection

USB

Printer connection

USB
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H1 Camera Head
For use with TELECAM C3 (TC100)
The H1 camera head allows rigid endoscopes or fiber
scopes to be integrated into the entire video chain.
For mobile inpatient and outpatient care with on site
documentation, the camera head can be connected
directly to the portable C-MAC® monitor or the compact
TELE PACK+ endoscopy unit.

TH130

resolution with 1280 x 960 pixels.

 KARL STORZ coupling mechanism for connecting all rigid

and flexible standard endoscopes.
weight compared to the H3-Z and 4U camera heads.
 For optional connection to C-MAC® monitor, TELE PACK+
or TELECAM C3.
 Low-temperature sterilization.
 Low

 1 Camera Head, one-chip HD camera
H
head, progressive scan, low-temperature
sterilization, focal length f = 19 mm, 2 freely
programmable camera head buttons in
combination with TELE PACK+, for use with
TELE PACK+ TP101, C-HUB II® 20290320
and C-MAC® Monitor for CMOS Endoscopes
8403ZX

H1 Camera Head
Image sensor
Image format (w x h)
Frame rate
Dimensions (l x h x w)
Weight

 HD

TH130
1x ¹/³" CMOS chip
4:3
25 Hz / 30 Hz
99 x 42 x 44 mm
180 g

Focal length

f = 19 mm

Cable length

300 cm (±10 cm)
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FULL HD Monitor

TM220

27" FULL HD Monitor, screen resolution 1920 x 1080,
image format 16:9, video inputs: 2x DVI, 3G-SDI, VGA, S-Video, Composite,
video outputs: DVI, 3G-SDI, Composite,
power supply 100 – 240 VAC, 50/60 Hz, 5 V DC output (1 A),
wall mount with VESA 100 adaption
including:
1x External 24 VDC Power Supply
1x Mains Cord
1x Cable Cover
4x Mounting Screws M4

Technical Specifications of 27" FULL HD Monitor
KARL STORZ 4K and FULL HD Monitors

TM220

Screen size

27"

Resolution

1920 x 1080 Pixel

Signal format display
Contrast ratio
Brightness
Max. viewing angle

16:9
1000:1
500 cd / m2
178° vertical

Video inputs

2x DVI-D, 1x 3G-SDI,
1x RGBS (VGA),
1x S-Video, 1x Composite

Video outputs

1x DVI-D, 1x 3G-SDI,
1x S-Video, 1x Composite

RS-232C serial port
5V phone connector
USB socket
Mount

1x
––
5V/1A
100 mm VESA

Power supply pack

external

Technical features

picture-in-picture function

Rated power
Power supply, frequency
Dimensions (w x h x d)
Weight
Hygienic Reprocessing
Degree of protection
against ingress of humidity
Pedestal

72 W
100–240 VAC, 50/60 Hz
660 x 400 x 87 mm
8.5 kg
wipe disinfection
IP32
9826SF
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Fiber Optic Light Cable
495NAC

Fiber Optic Light Cable,
with straight connector,
extremely heat-resistant, with safety lock,
increased light transmission,
diameter 3.5 mm, length 230 cm,
can be used for NIR/ICG fluorescence imaging

TL300

Cold Light Fountain Power LED 300,
with integrated KARL STORZ-SCB,
high-performance LED module and
one KARL STORZ light outlet,
power supply 100–240 VAC, 50/60 Hz
including:
Mains Cord

UH400

AUTOCON® III 400 High-End, Set,
with KARL STORZ SCB control NEO,
power supply 220–240 VAC, 50/60 Hz,
HF connecting sockets unipolar: 2 x 3-pin US type,
5 mm connector KARL STORZ/Erbe VIO,
2 x 4 mm connector (via footswitch), BOVIE (via footswitch) bipolar: 2 x 2-pin US type (28.58),
3x KARL STORZ / Erbe VIO, neutral electrode 2-pol.
System requirements: SCB-R-UI Software
Release 20090001-46 or higher
including:
Mains Cord

UH400E

Same, with CE certification,
power supply 220–240 VAC, 50/60 Hz
Same, without CE certification,
power supply 100–127 VAC , 50/60 Hz
Same, with CE certification,
power supply 100–127 VAC, 50/60 Hz

Cold Light Fountain Power LED 300

AUTOCON® III 400 High End

UH400U
UH400UE

Please note: UH400 is not available for sale in the U.S.A.
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Documentation
KARL STORZ AIDA® – Exceptional Documentation

WD300-EN*	
AIDA®, Documentation System Set,
for recording still images and videos,
dual channel up to FULL HD, 4K, 2D/3D,
power supply 100 – 240 VAC, 50/60 Hz,
including:
	
AIDA®
USB Silicone Keyboard, with US English
character set, with touchpad

WD350-EN*	
AIDA® with SMARTSCREEN®,
Documentation System Set, for recording still
images and videos, dual channel up to 4K, 2D/3D,
power supply 100 – 240 VAC, 50/60 Hz,
including:
	
AIDA®
OR1™ SMARTSCREEN®
USB Silicone Keyboard, with US English
character set, with touchpad

* Please, specify the language code when placing your order.
Available in Englisch (EN), German (DE), Spanish (ES),
French (FR), Italian (IT), Portuguese (PT) and Russian (RU).
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Documentation
KARL STORZ AIDA® – Workflow-Oriented Use
Patient
AIDA® seamlessly integrates into the existing infrastructure such as HIS
and PACS. Data can be entered manually or via a DICOM worklist.

Checklist
Central administration and documentation of time-out. The checklist
simplifies the documentation of all critical steps in accordance with
clinical standards. All checklists can be adapted to individual needs.

Record
High-quality documentation, with still images and videos being
recorded in FULL HD and 3D. The Dual Capture function allows for
the parallel (synchronous or independent) recording of two sources.
All recorded media can be marked for further processing with just
one click.

Edit
With the Edit module, simple adjustments to recorded still images and
videos can be rapidly completed. Recordings can be quickly optimized
and then directly placed in the report.
In addition, freeze frames can be cut out of videos and edited and
saved. Existing markings from the Record module can be used for
quick selection.

Complete
AIDA® offers a large selection of storage locations. The data exported
to each storage location can be defined. The Intelligent Export Manager
(IEM) then carries out the export in the background. To prevent data loss,
the system keeps the data until they have been successfully exported.

Reference
All important patient information is always available and easy to access.
Completed procedures including all information, still images, videos,
and the checklist report can be easily retrieved from the reference module.

with the compliments of
KARL STORZ — ENDOSKOPE

