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Abstract t 

Objective:Objective: The objective of this study is to compare three techniques of establishment 
off  pneumoperitoneum for efficacy namely, the Veress needle/first trocar, the Hasson 
trocarr and a newly developed modified blunt trocar (TrocDoc). 
Methods:Methods: Between June and December 1999, 62 patients eligible for laparoscopic 
surgeryy were randomized. Effectiveness of installation of the pneumoperitoneum using 
thee three techniques was assessed by time-motion-analysis. Primary efficacy 
parameterss were total time and number of actions required to establish the 
pneumoperitoneum. . 
Results:Results: Total time was shortest using the TrocDoc compared to the Veress needle/first 
trocarr and the Hasson (respectively 138 + 58 versus 237  56 versus 350  103 
seconds),, and number of actions were lowest for the Veress needle/first trocar 
combinationn (22 + 7 versus 32  12 (TrocDoc) versus 53  17 (Hasson). 
Conclusion:Conclusion: The TrocDoc potentially might replace the two alternatives, because of its 
efficacyy and open method of introduction. 

10 0 
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Introduction n 

Thee establishment of pneumoperitoneum is the first and inevitable step in common 
laparoscopicc surgery. Two standard methods are currently employed to create the 
pneumoperitoneum.. Traditionally, pneumoperitoneum is installed using the Veress 
needle.. After establishment of the pneumoperitoneum the first trocar is inserted. Both 
thee Veress needle and the first trocar are inserted blindly. Inevitably, the first reports 
describingg Veress needle and trocars accidents emerged in literature. Injury to the 
intestiness (bowel, liver) and to the intra-abdominal vessels (aorta, caval vein, iliac 
vessels,, mesenteric vessels) are reported with an incidence of 0.06 - 0.5 % and 0.05 -
0.33 % respectively '"4. A 17% mortality is seen after major vascular injury caused by 
trocarr insertion . 

Thee reported incidence of trocar injuries is probably an underestimation of the real 
incidence,, since most of the accidents are not accounted for. The low, but significant 
incidencee of Veress needle and trocar related accidents forced many surgeons to adapt 
thee Hasson technique 5"8. Applying this technique, the Veress needle is not required 
anymore.. A minilaparotomy is done; a conical shaped blunt trocar is inserted under 
directt vision of the peritoneal cavity and is fixed to the abdominal fascia using two 
sutures.. Occasionally, additional sutures have to be placed because of CO2 leakage. 
Althoughh vascular and visceral damage is reported of the open introduction " , it is 
generallyy considered a safer method than the blind technique. Unfortunately, this 
techniquee needs a larger incision, more manipulation and placement of fascia sutures. 
Thesee are probably reasons why many surgeons still prefer the blind insertion of 
Veresss needle and first trocar. 

Positioningg and access must be safe. Ideally, the first trocar is inserted in an open 
mannerr without the need for stay sutures or sutures to seal the abdominal cavity. A 
prototypee of such model has been designed at our institution. 

Thee objective of this study is to compare the three techniques of establishment of 
pneumoperitoneumm namely the Veress needle/first trocar, the Hasson trocar and the 
modifiedd blunt trocar (TrocDoc) with for efficacy. 

Patientss and methods 

Protocol Protocol 
Alll  patients eligible for laparoscopic surgery were enrolled in this study. Exclusion 

criteriaa were: age below 18 years, prior midline laparotomy or laparoscopy and body 
weightt < 40 kg. Patients were only included if a qualified surgeon (consultant) was 
availablee to introduce the pneumoperitoneum with one of the three allocated 
techniquess to avoid a learning curve bias. The procedure starting with the incision 
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untill  establishment of a full pneumoperitoneum, and the closure of the subumbilical 
trocarr wound were recorded on videotape for time-motion analysis 10 " . 

ModifiedModified blunt trocar 
Thee TrocDoc trocar was derived from a sharp trocar (Storz, Tubingen, Germany). 

Thee sharp tip of a 10/11 mm trocar was loosened from its shaft and replaced by a 
longerr blunt tip, 10 mm at the connection with the shaft, tapering to a diameter of 5 
mmm at the tip (Figure 1). This modified trocar is used in combination with the regular 
10/11 1-mm trocar sheath. 

FigureFigure 1. TrocDoc trocar with trocar sheath 

SurgicalSurgical technique: 
Veresss needle/first trocar: Semicircular subumbilical incision. Placement of towel 

clampp on the umbilicus for fixation. Insertion of Veress needle perpendicular to the 
liftedd umbilical fascia. Insufflation with insufflator set at 8 liter/minute, and maximum 
pressuree of 15 mm Hg. After full insufflation (no flow, 15-mm Hg pressure) the first 
trocarr was inserted blindly. 

Hassonn trocar: Semicircular subumbilical incision. Placement of towel clamp on 
thee umbilicus. Placement of two Vicryl 2-0 stay sutures. Incision of abdominal fascia 
inn between the stay sutures. Incision of peritoneum. Visual inspection or digital 
palpationn is used to check free entrance of the abdominal cavity. Insertion of Hasson 
trocar.. Fixation of the Hasson trocar with the stay sutures. Insufflation with insufflator 
sett at 8 1/min, and maximum pressure of 15 mm Hg. 

TrocDocc trocar: Semicircular subumbilical incision. Placement of towel clamp on 
thee umbilicus. The subumbilical raphe is grasped with two Kocher's clamps. The 
fasciaa is transversely cut over 0.5 cm with a pair of scissors. The peritoneum is opened 
too allow air to flow in the abdominal cavity. By inserting the blunt tip of the scissors or 
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visuall  inspection it is checked if the peritoneum is free of adhesions. Next the 
TrocDocc trocar is gently pushed in parallel to the abdominal wall. Insufflation with 
insufflatorr set at 8 liter/minute, and maximum pressure of 15 mm Hg. 

OutcomeOutcome measures 
Primaryy efficacy parameters were total time and total amount of actions required to 

establishh the pneumoperitoneum for each technique. A quantitative time-motion 
analysiss was carried out to evaluate the speed of skill performance and the number of 
actions,, as previously described 10" . All actions such as blunt dissection, sharp 
dissection,, instrument change, cutting and suturing were scored for each technique. 
Secondaryy efficacy parameters were procedure related complications, wound 
complications,, occurrence of CO2 leakage, time required for fascia and skin closure 
andd insufflation time. 

StatisticalStatistical analysis 
Thee first five procedures of each technique were used to estimate a mean total time 

requiredd to install the pneumoperitoneum. Based on these data, a group size of 3 x 20 
patientss was calculated in order to find a statistic significant difference between groups 
(aa = 0.05, p = 0.01). Data were presented as mean  standard deviation. ANOVA 
analysis,, chi-square tests and Student's t-tests were used to compare differences 
betweenn groups, where appropiate. Statistical analysis was performed using the 
statisticall  program of SPSS 9.0 for Windows. The time-motion method was validated 
forr interobserver agreement by calculating the intraclass correlation coefficient (ICC) 
forr single ratings \ 

Assignment Assignment 
Afterr informed consent was obtained, the sealed envelope method was used to 

reveall  the method of establishment of the pneumoperitoneum after induction of 
anesthesia.. Patients were thereby randomly allocated into three groups (TrocDoc 
trocar,Veresss needle/first trocar combination or the Hasson trocar). 

Results s 

Fromm June until December 1999 62 patients were enrolled. Two patients were 
withdrawnn from inclusion (Figure 2). The three groups were comparable for age and 
bodyy mass index. More patients in the TrocDoc group had diagnostic laparoscopy for 
malignanciess compared to the Veress needle group resulting in a longer mean 
operatingg time in the latter (Table 1). There was no morbidity related to the installation 
off  pneumoperitoneum nor trocar wounds complications. 
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Eligiblee patients 
nn = 62 

Veresss needle/Trocar 
nn = 20 

Randomized d 
nn = 62 

Hasson n 
nn = 21 

Withdrawn n 
nn = 1 

(Noo consultant available) 

TrocDoc c 
nn = 21 

Withdrawn n 
n== 1 

(Priorr laparoscopy) 

FigureFigure 2. Trial profile 

TableTable 1. Patient characteristics 

Agee (years) 
Sexx (male:female) 
BMII (kg/m2) 
Procedures: : 
-- diagnostic laparoscopy 
-- laparoscopic cholecystectomy 
-- laparoscopic splenectomy 
-- laparoscopic colectomy 
-- miscellaneous 
Operatingg time (minutes) 

TrocDoc c 
trocar r 

51.22 7 
14:6 6 

25.77 7 

12 2 
5 5 
1 1 
1 1 
1 1 

611 5 

Veress s 
needle/trocar r 

45.00  14.9 
10:10 0 

2 8 . 0 + 1 2 . 5 5 

4 4 

13 3 
1 1 
2 2 

877 + 44 

Hasson n 
trocar r 

48.77 + 12.7 
6:14 4 

25.66 + 5.0 

8 8 

9 9 
1 1 
2 2 

733 7 

Anova a 

ns s 

ns s 

p=0.044 a 

BMIBMI = Body Mass Index (weight/flength ) 

aa = Trocdoc vs Veress 

Time-motionTime-motion analysis 
Ann action and time standard were determined for each method revealing that 

installationn of the pneumoperitoneum was significantly quicker using the TrocDoc 
whenn compared with the two alternative methods (Table 2). This was caused by a 
significantlyy longer insufflation time using the Veress needle and a longer preparation 
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timee using the Hasson trocar. The least actions were required using the Veress 
needle/trocarr combination followed by the TrocDoc and the Hasson trocar 
respectively.. No differences in time and number of actions for fascia and skin closure 
weree observed between the groups. The results of the three techniques practiced in the 
firstfirst 30 patients were compared with those of the second 30 patients to determine 
whetherr a learning curve effect could be of influence. No significant learning curve 
effectt was found apart from a trend towards a smaller number of actions required for 
thee introduction of the second 10 Hasson trocars compared to the first 10. In addition, 
C022 leakage occurred in four of the first 10 Hasson introductions and only once in the 
lastt 10 Hasson introductions (Table 3). The time-motion analysis was validated 
determiningg the ICC for the inter-observer agreement. Two observers analyzed 10 
proceduress using a defined action thesaurus, resulting in an ICC of 0.97. 

TableTable 2. Time-motion analysis of the introduction of the pneumoperitoneum using the three 
methods methods 

TrocDocc Veress Hasson ANOVA 
trocarr needle/ trocar trocar 

Requiredd time (seconds) from 
-- incision to 15 mm!-
pneumoperitoneum m 

incisionn to 15 mmHg 138 8 237  56 350 3 p< 0.01 a,b,c 

-- start insufflation untill 15 mm Hg 38 1 151 3 51  18 p< 0.01 a 

pneumoperitoneum m 

-timee required for fascia 139 + 47 168 3 164 3 ns 
andd skin closure 
Numberr of actions 
-fromm incision to 15 mmHg 31.9 2 21.9 7 53 7 p<.0.05' 
pneumoperitoneumm p< 0.01 
Incidencee of CO2 leakage 0 0 5 

Literss of C02 gas used 61.2 8 80.3 3 97.2 2 ns 
Morbidityy (%) 0 0 0 ns 

aa = Trocdoc vs Veress 
bb = Trocdoc vs Hasson 
cc = Veress vs Hasson 
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TableTable 3. Comparison of the first 10 cases with the second 10 cases for each technique. 
NoNo significant differences were found comparing the first and second 10 cases in all groups 
(Student's(Student's t-tests). 

TrocDocc trocar Veress needle/trocar Hasson trocar 

1stt 10 2snd10 1st 10 2snd 10 1st 10 2snd10 
Timee (seconds) 
-- from incision to 126 + 47 150 8 240 + 66 234  60 368 1 333 7 
155 mmHg 
pneumoperitoneum m 

Numberr of 
manipulationss 28  8 35 5 23  8 21  7 58  20 49 3 
-- from incision to 
155 mmHg 
pneumoperitoneum m 

Incidencee of CO2 0 0 0 0 4 1 
leakage e 

Discussion n 

Thee present study demonstrated that time required for installation of the 
pneumoperitoneumm was the shortest for the TrocDoc trocar. Significantly less actions 
weree required using the TrocDoc trocar compared to the Hasson. In our institution, the 
Veresss needle is used for installation of the pneumoperitoneum. Both the TrocDoc and 
thee Hasson techniques have been recently introduced in order to conduct the present 
study.. Potentially, a learning curve effect in the TrocDoc and Hasson groups might 
havee influenced our results. For this reason, we have compared the first 10 cases of 
eachh method with the last 10 cases. Only a slight trend towards fewer actions required 
forr introduction of the Hasson trocar could be observed. The results of the time-motion 
analysiss in the present study clearly demonstrated why the Veress needle/first trocar 
combinationn is preferred by many surgeons instead of the open method according to 
Hassonn for installation of the pneumoperitoneum. The open introduction of the Hasson 
trocarr is more time consuming and takes more actions. However, Veress needle and 
trocarr injuries, and legislation will force the advocates of blind introduction to an open 
establishmentt of the pneumoperitoneum. 

Severall  alternatives have been developed to overcome the disadvantages of the 
blindd and open introduction. For example, the safety shield trocar which is supposed to 
shoott forward after the stylet of the trocar has penetrated the peritoneum. However, the 
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shieldd can be held back by the flexible peritoneum while the stylet is exposed in the 
peritoneall  cavity. Translucent or optical trocars 13~15 have been developed to view the 
passagee of subsequent anatomical layers penetrating the abdominal wall. Recognition 
off  the several abdominal layers and discrimination of the bowel wall have shown to be 
difficult .. Serious injuries have been described using these optical trocars . 

Thee newly introduced trocar, the TrocDoc, seems to fulfil l the requirements of a 
safee and effective method of installation of the pneumoperitoneum. It is applied as an 
openn introduction without the need of stay sutures or the placement of sutures to seal 
thee abdominal cavity. The trocar sheath is stable in position, with a low likelihood to 
falll  out or move inward. At the same time it is possible to move the trocar sheath in 
andd out without the necessity to cut the sutures. 

Thee use of the TrocDoc trocar is simple. The peritoneal cavity is reached through an 
incisionn large enough to allow the 5 mm blunt tip of the TrocDoc. Due to the conically 
shapedd increment of the diameter from 5 to 10 mm the 10-mm trocar can be pushed in 
gentlyy by stretching the abdominal fascia providing a tight fit without gas leakage. 
Anotherr advantage of the TrocDoc trocar is that it can be used both in patients with or 
withoutt prior laparotomy because it is an open introduction. It must be stressed, that 
thee introduction of the TrocDoc trocar is open. The blunt tip cannot be used for blind 
introduction.. If it is unclear whether the introduction site is free of adhesions, the 5 
mmm incision required for TrocDoc incision must be enlarged until no doubt exist about 
freee access of the first trocar. Forcefull introduction of the blunt tipped trocar in the 
presencee of bowel fixed to the abdominal wall may result in a bowel perforation as 
happenedd once, because of violation of the principle of an open introduction. 

Thiss study shows that the TrocDoc trocar is a time-effective alternative for the two 
standardd methods, the Veress needle and the Hasson trocar, which are currently 
employedd to create the pneumoperitoneum. Wide application of the TrocDoc must 
confirmm whether its application is as safe as we expect from an open introduction. 
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