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Abstract. Implantation of peritoneal dialysis catheters by cavity and a restricted area available for digital exploration
traditional laparotomy or trocar/guidewire techniques leave®\s in the trocar and guidewire insertion methods, the op
the operator blind to the actual location and configuration oferator is usually blind to the actual location and configura-
the peritoneal catheter tubing; it is associated with drainagéon of the implanted catheter tubing. As a consequence, th
dysfunction from catheter obstruction in 10—22% of cathetefincidence of catheter outflow failure is about the same fol
placements. This report presents a laparoscopic technigumth open surgical and blind approaches, constituting 10
that allows accurate tube placement with complete visual22% of catheter placements [6, 11, 14, 15].
ization of the implant procedure. The peritoneal dialysis The addition of peritoneoscopy to the implant procedure
catheter was implanted through a port inserted in a paramdtas reportedly lowered the catheter outflow failure rate tc
dian location. Videoscopic monitoring was performed about half of that associated with other methods [1, 4, 7-9]
through a second port inserted in a pararectus location oReritoneoscopic-assisted implantation of dialysis cathetel
the opposite side of the abdomen. Nitrous oxide gas wag a technique developed and largely practiced by nephrolc
utilized for peritoneal insufflation thus permitting the pro- gists. The technique permits percutaneous introduction of
cedure to be accomplished under local anesthesia. Followeritoneoscope, which is advanced to a visually identifiec
up of <12.7 months (median, 4.4) for the first 28 patientsclear space in the peritoneal cavity. It is then removed t
revealed a high rate of successful catheter function with aeave a surrounding guide sheath through which a catheter
outflow obstruction rate of 3.6%. The procedure was wellpassed to the selected location. As with the other insertio
tolerated by patients under local anesthesia on an outpatiefdchniques, the operator is blind to the actual location an
basis. Videolaparoscopy is ideally suited for peritoneal di-configuration of the inserted catheter; however, outflow ob-
catheter location and configuration during the implant pro-the peritoneoscopic-assisted catheter insertion also repc
cess are associated with lower incidences of outflow failureyne |owest incidences of catheter infection and subcutaneot
leak problems, as compared to surgical and blind guidewire
trocar approaches. Peritoneoscopic dialysis catheter impla
systems are commercially available; however, the model
ately expensive equipment is procedure-specific and ma
not be practical except for major referral centers with a
sufficient volume of patients to justify the expenditure.
More useful to the community general surgeon is a lap
aroscopic approach that utilizes equipment and methoc

Implantation of long-term peritoneal dialysis catheters by, ,qanty familiar to the surgeon who frequently perform
surgeons has traditionally been performed through sma aparoscopic biliary, intestinal, and hernia surgery. This re

laparotomy incisions. Less frequently, catheter insertion . .
have been accomplished percutaneously by blind trocar ort presents a Iap_aroscoplc tech_nlqug th_at allows aceura
Fbe placement with complete visualization of the entire

guidewire placement. In the open surgical approach, a smal

laparotomy incision offers a limited view of the peritoneal |mplant procedure, !OW cpmphcatlon rates comparable_ K«
peritoneoscopic-assisted implant methods, and the flexibi

ity of using existing materials available at any institution
- that regularly performs laparoscopic surgery. Herein we
Correspondence tal. H. Crabtree present our clinical experience with chronic renal failure
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. . : Fig. 2. Laparoscopic view of curled-tip peritoneal dialysis catheter posi-
patients who underwent laparoscopic implantation of Ionqicﬁ]ed in tﬂe pelvig. PP Y P

term peritoneal dialysis catheters utilizing this approach.

anticipated point of peritoneal entry. The point of intended peritoneal entry
was visualized laparoscopically while depressing the abdominal wall witt
Materials and methods a finger over the previously marked site. With the patient in the Trendelen
burg position, the needle/expandable sleeve assembly was inserted into
incision and angled#5° in the caudal direction.
Between July 1996 and July 1997, 28 chronic renal failure patients under- The intent was to pass the needle/sleeve assembly through the rect
went laparoscopic implant of double-cuffed, coiled-tip, silicone peritonealsheath and muscle so that the point of penetration through the anteri
dialysis catheters with or without a preformed swan-neck bend. Prophyrectus sheath was more cranial than the penetration point of the posteri
lactic antibiotics, usually consisting of a cephalosporin or vancomycin,rectus sheath. The caudally angulated passage through the abdominal w
were administered prior to the procedure. would encourage the peritoneal dialysis catheter to remain oriented in
During the initial period of development of this technique, laparoscopicpelvic direction. The needle/sleeve assembly was pushed through the a
implants were performed under general endotracheal anesthesia becausdaminal wall under laparoscopic visual control, avoiding waving or dis-
pneumoperitoneum with CQyas was not well tolerated by patients under secting motions with the needle tip. The needle was then withdrawn, leax
local anesthesia. Subsequently, the procedure was modified to utjze N ing the expandable sleeve to serve as the conduit for insertion of th
gas for the pneumoperitoneum, which does not produce pain with insuf7/8-mm dilator/cannula assembly under laparoscopic control.
flation [12, 13]. This modification permitted the procedure to be performed  The peritoneal dialysis catheter was prepared by rinsing the tubing ir
under local anesthesia—bupivacaine—-HCI 0.5% and lidocaine—-HCL 1%normal saline solution and flushing the lumen to remove particulates. Th
mixed in equal volumes—uwith intravenous sedation. air bubbles were squeezed from the Dacron cuffs before insertion to prc
A pneumoperitoneum needle was inserted through a small skin incisiomote better tissue ingrowth. Catheter preparation was performed at tt
just lateral to the rectus sheath at the level of the umbilicus on the siddeginning of the procedure so that it could continue to soak until the time
opposite to the intended catheter insertion site (Fig. 1). With the patienit was needed. The catheter was loaded on a stylet, keeping the alignme
under local anesthesia, pneumoperitoneum needle placement was facitf the radio-opaque guide stripe straight. Under laparoscopic control, th
tated by having the patient tense and push out the abdominal wall. Theatheter/stylet assembly was advanced to the desired pelvic location. Tt
pneumoperitoneum was created and maintained at 8-15 mmHg by insustylet was partially withdrawn to a point sufficient to allow the coiled tip
flation of N,O gas. The pneumoperitoneum needle was replaced by amo assume proper configuration (Fig. 2). The catheter/stylet assembly we
appropriate-size port sleeve for the scope through the same incision, aratlvanced so that the deep cuff was just visible within the peritoneal cavit
the gas insufflation tubing was transferred to this port. Different sizes ofthrough the laparoscope (Fig. 3A). The port device was then withdrawr
laparoscopes were utilized and included 10-mm, 5-mm, 4-mm, 2.2-mmfrom the abdominal wall up onto the shaft of the catheter/stylet assembly
and 1.7-mm scopes attached to a standard light source and remote teleWnder laparoscopic visual control, the catheter/stylet assembly was re
sion monitoring and recording equipment. The 5-mm laparoscope becammoved so that the Dacron cuff just disappeared above the peritoneum (Fi
the preferred instrument because of the satisfactory balance between t38). The stylet was then carefully removed from the catheter, and the
quality of the picture and the small puncture in the abdominal wall. pneumoperitoneum was allowed to deflate, but the laparoscope port we
A 7-8-mm port device was used for the dialysis catheter placementeft in place.
because it was the smallest port that would allow easy passage of the The subcutaneous tunnel path and catheter exit site were best estimat
Dacron catheter cuffs. During the initial development period, a 7-mmwith the abdomen in normal contour, without the deformity of a pneumo-
trocar port device was used. The procedure was modified to utilize geritoneum. In catheters without a preformed bend, the external portion c
radially expandable sleeve passed through the abdominal wall over a pnethe catheter was laid out over the skin to assist in marking the exit site. Th
moperitoneum needle through which a 7/8-mm dilator/cannula assemblyunnel was shaped in an arcuate configuration, so that the catheter made
was inserted (InnerDyne, Salt Lake City, UT, USA). This device permittedgentle bend in the subcutaneous tract and exited the skin in a downwa
insertion of a port through the rectus muscle with greater control anddirection with the superficial cuff no closer than 2 cm from the skin exit
safety, and less trauma to the tissue trace with a smaller resultant hole thaite (Fig. 3C). An intermediate incision along the planned subcutaneou
with the standard trocar instrument. The site of abdominal wall placementourse was sometimes employed to protect against excessively acute ¢
of the peritoneal dialysis catheter with laparoscopy was the same as that glation of the catheter. Proper alignment of the catheter was maintaine
the standard paramedian approach for open surgically placed cathetensith the assistance of the radio-opaque stripe as the catheter was pas:
(Fig. 1). The site of peritoneal entry was at a point 2-3 cm below thethrough the subcutaneous tunnel. Care was taken not to alter the cathe
umbilicus and 2-3 cm lateral to the midline, preferably on the left side. position in the transabdominal wall tract during the subcutaneous tunnelin
Laparoscopic port sites and catheter insertion points should be shiftedrocess.
to the opposite side or otherwise away from preexisting surgical scars. It The peritoneal dialysis catheter was subjected to a trial irrigation at the
was helpful to use a surgical marking pen to indicate reference points antime of placement. A standard 1-L bag of normal saline for intravenous
planned incisions. A 1-2-cm vertical incision was made 3—4 cm above thedministration with heparin (1,000 U/L) was observed for unimpeded in-
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Fig. 3. Steps of abdominal wall placement of dialysis cathede€Caudally angled port sleeve inserted through abdominal wall. Catheter-stylet assem
is advanced to pelvic location through port sleeve with deep cuff vistb\ith port sleeve previously withdrawn, catheter-stylet assembly is withdrawr
until deep culff just disappears above peritone@ith stylet removed, catheter is passed subcutaneously to designated exit site with superficial ¢
properly positioned.

fusion and drainage by gravity. A residual of 250-300 ml was left in the inferior epigastric artery. Characteristics of the 28 patient:
abdomen to reduce the likelihood of intraperitoneal structures sucking “andergoing successful laparoscopic implant of peritonez

against the catheter toward the end of the drainage process. The dialys : .
catheter connector and transfer set were assembled to the catheter at ﬁ@lyss catheters are presented in Table 1.

time of surgery, and the entire system was flushed with heparin (100 U/ml). ~ Immediate postoperative complications were limited ta
A chlorhexidine gluconate-impregnated patch (Johnson & Johnsotwo episodes of intraperitoneal hemorrhage that was suffi
Medical, Arlington, TX, USA) was placed around the catheter at the eXitcient to require transfusion therapy but did not produce
wound. To reduce the risk of infection, no sutures were used at the exit Sita‘nemodynamic instability. Bleeding occurred from a 5-mm
The catheter was stabilized near the exit site with tincture of bezoin an - : . . .
sterile adhesive strips. At the conclusion of a successful trial irrigation, thec@Mera trocar port in one patient and the abdominal wall sit
laparoscope port was removed. The fascia of a 10-mm laparoscope site wg$ @ Simultaneously removed nonfunctional peritoneal di-
closed with a heavy, absorbable suture; otherwise, the fascial holes CélySiS catheter in a second patient_ Both episodes of blee
srt')nallebr sbclopes were notsutu:jed._IT]tracut_ilcuIa(rjl’(]:Ios_,ure of§kin wour]lds Witﬁ'ng were believed to have been aggravated by hepariniz:
absorbable suture supported with sterile adhesive strips was favore . . . ‘.
Wounds were coveredva\)/ith a combination of gauze and golyurethane al —Ion durlng postoperanve hem_OdIa,'IySIS' bO.th cases resolve
hesive film dressings. spontaneously without operative intervention.
Postoperatively, the protocol for catheter care included a 1-L heparin-  Short-term follow-up of the laparoscopically implanted
ized saline in-and-out flush performed the day following surgery andcatheters as of July 31, 1997 came to a median of 4.

weekly thereafter until peritoneal dialysis was instituted. Peritoneal dialysi _ ; :
with standard 2-L exchanges was delayed for 2 weeks to permit completstrenonths (range’ 0.1 12'7)’ with a total of 149.8 patien

wound healing. Unless excessive drainage was present, the chiorhexidif@0Nnths of experience. No catheters have been lost, and
gluconate patch was left undisturbed for 2 weeks, at which time the patienlave remained functional up to the time of this report or
began a routine of exit site cleansing with antibacterial soap and hydrogeqintil death or elective transfer to hemodialysis. There wer:
peroxide solution. Patients were permitted to resume showering after &y episodes of exit site infection and one episode of exi
month if wound healing had been uncomplicated. A sterile gauze dressin%.t It | tract infecti ] tients (0.56 infections
aver the exit site was encouraged. ite/tunnel tract infection in seven patients (0.56 infection:

per patient year of observation). There was one episode

peritonitis (0.08 infections per patient year of observation)
Results Allinfections were successfully resolved. One catheter leal

occurred 24 days postoperatively and resolved with use ¢
Between July 1996 and July 1997, 29 consecutive rendbw-volume exchanges. One episode of outflow obstructiot
failure patients underwent laparoscopic procedures to imeccurred 33 days postimplant, resulting from adherent ep
plant a peritoneal dialysis catheter. One patient requireghloic appendices of the sigmoid colon, and was resolved b
conversion to the traditional open implant technique andaparoscopic rescue of the catheter using techniques prey
control of bleeding after recognized trocar injury to the ously described [5].
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Table 1.Clinical details of 28 patients having laparoscopically implanted peritoneoscopic-assisted techniques (1_14_5%) [11 4, 7

peritoneal dialysis catheters

Subject age: 53.6 + 13 yr (Ave. + SD), range: 22-77 yr
No. of subjects: Male 17 Female 11
Cause of renal failure:

and better than that seen with the open surgical and blin
guidewire/trocar approaches (7-28%) [6, 11, 14, 15]. Tc
minimize pericatheter leak or hernia and to reduce risk o
rectus muscle bleeding, the smallest caliber port sleeve th

beﬁg‘éggfgg‘mhy 156 permits passage of the catheter tubing and cuff should &
Poﬁ,cystic kidney 2 used. The Dacron cuffs of commercially available peritone
Chronic glomerulonephritis 2 al dialysis catheters will not pass freely through a port size
Goodpasture’s syndrome 1 <7 mm. The use of a radially expandable sleeve over
%ﬁ"fgt%ee‘f{,?ﬁ’?hy 11 pneumoperitoneum needle was favored for passing throug
Previoups abg’ominal surgery (31 procedures in 17 patients): the rectus muscle. Its advantages included b_etter contr
Gastrectomy 1 over the angle of passage through the abdominal wall an
Cholecystectomy 5 less risk of hemorrhage than with a standard trocar device
Appendectomy 3 The pneumoperitoneum needle was removed, permitting d
ggzglc?r'ggf"’l‘;ﬁte"”c surgery f latation of the expandable sleeve with insertion of a 7/8-mn
Incisional hgmia repair 1 dilator/cannula assembly. A radially expanded tissue trac
Perit. dial. cath. implants 11 leaves a smaller hole than that produced by the cuttin
Misc. laparoscopic surgery 3 blades of a trocar device, thus reducing the risk of postor
Hospitalization status at the time of laparoscopic catheter implant erative leaks [2]. Once placed, twisting or rotation of the
Ing;ggﬁf“re: ; port sleeve should be kept to a minimum. If laparoscopic
Outpatient 21 lysis of adhesions or dissection is required, it may be ad
Anesthesia for the laparoscopic implant procedure: visable to insert an operating port at another location.
General anesthesia 15 The location of the laparoscope port site should permi
Local anesthesia . 13 visual monitoring of both the paramedian port site and the
Associatied surgical procedures (12 procedures in 10 patients): destination of the dialysis catheter tip. The periumbilical
AbdfmmaT wall hemi);; repair 4 site was not a satisfactory location for the laparoscopic carn
Clinical outcome: era, because it is too close to the insertion point of the
Continuing on peritoneal dialysis 24 dialysis catheter port sleeve. A point just lateral to the rectu
g;:gtisllo?rzlég‘g:ratlocﬁg?jc)ji alysis i sheath at the level of the umbilicus on the side opposite t
the catheter insertion was found to be most advantageous
our experience. This location was also the point of initial
needle access for insufflation.
Discussion In summary, we described a laparoscopic technique fo

insertion of peritoneal dialysis catheters that allows for ac
Laparoendoscopic surgery is ideally suited for the implan-curate tube placement with complete visualization of the
tation of peritoneal dialysis catheters because flow functiorentire implant process and utilizes existing equipment avalil
is dependent on the proper intraperitoneal location and coreble at any institution that regularly performs laparoscopic
figuration of the catheter tubing. Clinical experiences withsurgery. The procedure is well tolerated by patients unde
the surgical laparoscopic approach to peritoneal dialysisocal anesthesia on an outpatient basis. Although our currel
catheter insertion have recently been reported [3, 10, 16Jollow-up is short, the early results indicate a high rate of
Our laparoscopic procedure has a number of advantagesiccessful catheter function and lower incidences of out
over other techniques. It can be performed routinely undeflow and leak complications than other methods.
local anesthesia; it uses fewer, smaller-caliber, and/or less
traur.natlc port d.eVICeS; it dOFT'S not involved dlSS(_%Ctlon a‘n%cknowledgmentsWe are indebted to Isan Huen, R.N., Clinical Coordi-
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process. The outflow obstruction in one of 28 patients
(3.6%) observed in our series was lower than that reported
with peritoneoscopic-assisted techniques, which yielded ingeferences
cidence rates of 4-12.5% [1, 4, 7-9]. The highest incidences
of outflow dysfunction—10-22%—are associated with the ; ash SR, Handt AE, Bloch R (1983) Peritoneoscopic placement of the
open surgical and blind guidewire/trocar techniques [6, 11, Tenckhoff catheter: further clinical experience. Perit Dial Bull 3: 8-12
14, 15]. Our experience and the reports of others support the. Bhoyrul S, Mori T, Way LW (1996) Radially expanding dilatation: a
observation that implant methods permitting greater visual- superior method of laparoscopic trocar access. Surg Endosc 10: 77¢
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