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ABSTRACT

Background: A drainage tube is generally retained after an abdominal surgery, especially in cases of postoperative bleeding
or exudation. In recent years, negative pressure drainage or Vacuum Sealing Drainage (VSD) has been extensively applied.
However, the use of VSD in laparoscopic surgery is still challenging and has been rarely reported. Purpose: To introduce a
novel Blake drain applied with negative pressure in laparoscopic surgeries.

Materials/methods: Two bar-shaped cuts were made at the end of the drainage tube, with one deeper than the other, and
there were no other side holes retained. Thirty patients aged 4-8 years in Novel Drainage Tube (NDT) group received the
novel VSD after laparoscopic appendectomy or laparoscopic pyeloplasty, while those in the control Traditional Drainage Tube
(TDT) group received traditional drainage using the tube bearing side holes. This study was approved by the Ethics Committee
of The First People’s Hospital of Lianyungang.

Results:Tissue plugging and other complications were not observed in patients of NDT group. Significant differences were
found in volume of drainage and cases of tissue plugging between NDT and TDT groups (P<0.05).

Conclusion: The novel technique is simple, safe and effective for VSD following laparoscopic surgery. It can prevent plugging

of soft tissues into the tube and improve drainage effect.
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INTRODUCTION

A drainage tube is necessary to be retained for monitoring
postoperative bleeding or exudation. In recent years, negative
pressure drainage or Vacuum Sealing Drainage (VSD) has been
widely used in wound treatment [1]. However, VSD following a
laparoscopic surgery requires to be cautiously applied. A traditional
drainage tube has several side holes. Conventional operation may
result in plugging of soft tissues into the side holes, thus greatly
troubling extubation. The counteraction of careful site diseases has
gotten little consideration in pediatric medical procedure. Negative
pressing factor wound treatment is utilized to treat complex
injuries. We estimated that this standard could diminish wound
contamination rates following laparoscopic medical procedure.
We tried this in a randomized controlled preliminary. A medical
caretaker dazed for the therapy assessed the umbilical injury between
postoperative days 7-10 for disease. Information examination was
performed utilizing a Fisher precise test with p<0.05 characterized
as critical. The break examination showed an illogical number of

patients would be needed to accomplish adequate force. We didn't
track down a critical distinction between the control and vacuum
dressings in lessening post-usable injury contaminations.

CASE PRESENTATION

A total of 9271 ml (59.15 + 61.14 ml) of pus was drained out
after laparoscopic appendectomy, and 25-58 ml (31.30 = 9.96 ml)
of fluid was drained out after laparoscopic pyeloplasty. Extubation
was performed at postoperative 48-72 h. Tissue plugging and
other complications were not found in NDT group. There were
significant differences in volume of drainage, and cases of plugging

between NDT and TDT group (P<0.05) (Tables 1 and 2).

We prospectively collected the data after examining sixty five
parturient patients of ASA grade I and II posted for elective
caesarean section (Table 1).
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Table 1: Postoperative outcomes of NDT and TDT group following

laparoscopic appendectomy.

NDT TDT p value
Cases (N) 20 20
Age (Y) 5.80 + 1.54 550+ 119 0.522*%

Volume of drainage (milliliters, - 5o (5, 1 14 264542355 0.043"

mean * std dev)
Cases of plugging (N) 0 6 0.008 *

p value<0.05:Considered as statistically significant; *:Independent t test
was performed; F:Fisher’s exact test was performed.

Table 2: Postoperative outcomes between NDT and TDT groups following
laparoscopic pyeloplasty.

NDT TDT p value

Cases (N) 10 10
Age (Y) 630£157 560%126 0.354*
VOI”mer;’ij;aizi‘iedt:)i“ﬂ"m’ 31.30£9.96 2050 £8.50 0.018*
Cases of plugging (N) 0 8 0.002 %

p value<0.05:Considered as statistically significant; *:Independent t test
was performed; F:Fisher’s exact test was performed.

RESULTS AND DISCUSSION

Redon first proposed VSD that increased drainage efficacy and
wound healing rate [2]. Qiu applied abdominal VSD for the first
time in China [3]. Later, many studies have shown that VSD is
effective in controlling abdominal infection, clearing abscess and
shortening healing time [4-6]. In conventional VSD after abdominal
surgery, however, foam materials should be placed between the
abdominal soft tissues and the side hole of VSD tube. Otherwise,
the soft tissues may be exposed to the side hole, triggering focal

necrosis of the intestinal wall. Besides, granulated tissues may
also grow into the foam material [7]. However, in laparoscope-
guided open surgery, it is unfeasible to put the foam material into
or out of the abdomen. In 1983, an original patent was issued,
which described a novel drainage method named Blake drain.
The inventor's name is Larry W Blake. The Blake drain's design
has 4 open fluted channels to prevent the plugging of draining
perforations. The drain today continues to be a popular drain of
choice for surgeons in all subspecialties [8].

We herein report a novel Blake drain method by transforming the
end of drainage tube. We made two barshaped cuts at the end
of drainage tube, 4-5 cm long and 2-3 cm long. In this way, the
side hole of the tube was transformed into two cuts to prevent
the omentum or other soft tissues being incarcerated. The pressure
could also be dispersed through both relatively long cuts. Even if
the tissues were suctioned, extubation could be quickly and easily
performed. The outside of the drain tube was connected with a
negative ball. With this technique, foam or other materials were
unneeded, which significantly simplified the procedures of VSD.
Therefore, this technique is especially suitable for laparoscopic
surgeries.

Perforated appendicitis is common in children. Their omentum has
not yet fully developed, and the appendix tissue is much thinner
than that of adults. As a result, abdominal contamination becomes
much more severe in children with perforated appendicitis, making
postoperative drainage always necessary [9].

CONCLUSION

VSD has been extensively in clinical application, but its use in
laparoscopic surgeries is rarely reported. In the present study, we
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treated 20 cases of laparoscopic appendectomy with this novel Blake
drain. To convenience the drainage, the end of the drainage tube
is inserted into the Douglas pouch, a site far below the omentum.
Early off-bed activities can also promote apocenosis through the
tube. After that, we tried this technique in laparoscopic pyeloplasty
that is always challenged by the lodged tube. In a case prior to
this study, for example, we used ureteroscope to remove the
drainage tube that had suctioned the omentum tissues into its side
holes. Notably, in pyeoplasty treated with this novel Blake drain,
the end of tube was still fixed near the renal pelvis stoma, and
tissue plugging and other complications were not found, highly
suggestive of its effectiveness and safety. The novel technique is
simple, safe and effective for VSD following laparoscopic surgery.
It can prevent plugging of soft tissues into the tube.
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