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Aim. The laparoscopic approach in urological surgery demands a high degree of 
skill in intracorporeal suturing and knot tying. In an effort to reduce the amount of time 
required to perform a suture, new materials have been developed that through self-
anchorage distribute tension more evenly across the suture and also eliminate the need 
of knot tying. The goal of this study was to assess the in vivo tissue response to a novel 
material (V-Loc tm; Covidien) in comparison to established materials (Vicryl, PDS II), 
in the case of bladder suturing, in a rat model.

Methods. The study included 48 male Wistar rats. All underwent a median 
abdominal incision, with a 1cm cystotomy, followed by a running suture. The suture 
material used was either V-Loc absorbable self anchoring thread, Vicryl threaded 
absorbable suture or monofilament absorbable suture. The abdominal cavity and the 
bladder suture were macroscopically evaluated at the rats' scheduled death at 3 and 6 
weeks. The bladder wall was microscopically assessed by a pathologist, with regard to 
tissue reaction and suture material degradation.

Results. All rats survived the procedure, with the abdominal scar fully healed at 

week 2. There were no signs of infection or lithiasis during the observation. 
Macroscopically, at 3 weeks, the suture material was recognizable and visible in all 
cases, with special mention that the V-Loc thread was considerably more rigid, retaining 
its shape almost entirely, and provoked more adhesion of the surrounding tissue. At 6 
weeks, the suture was indistinguishable in the bladder wall in the case of monofilament 
absorbable material, barely visible in the case of Vicryl, while the aspect of the V-Loc 
suture resembled the one at 3 weeks, with the material still clearly visible in the bladder 
wall, shape almost entirely maintained, and surrounding tissue adherence.

Microscopically, at 3 weeks and 6 weeks, all bladder walls examined had 
regained their structure. At 3 weeks, the monofilament absorbable suture showed 
intense tissue reaction, with the material already in phagocytosis; at 6 weeks, no clear 
evidence of leftover material was observed. At 3 weeks, the Vicryl material showed 
moderate tissue reaction, with phagocytosis initiated between the strands of the 
material; at 6 weeks, the material was almost entirely absorbed, but with a clear leftover 
tissue reaction. In the case of the V-Loc suture, due to the hardness of the thread, the 
material itself could not be cut for analysis with the bladder wall, and the examination 
could only involve the bladder wall and marks of the thread. Thus, the tissue reaction 
was minimal, as was the presence of phagocytes at the suture site. The material showed 
little, if any, signs of absorption after 6 weeks. 

Conclusion. The materials tested all proved equally effective in suturing the 

bladder wall in a rat model. However, the novel barbed thread proved a consistently low 

in-vivo absorption rate, while maintaining its rigidity over time. More research is 

needed to assess the possible clinical implications of these findings.
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cause more reaction due to uncontrolled advancement. It 
was decided that a simple animal model might suffice in 
providing basic clues to answering these questions.

Materials and Method
This study was performed on an animal model. After 

approval from the Ethics board for Animal research, 48 adult 
male Wistar rats were chosen. These were of approximately 
equal size and weight. All were examined by a veterinarian 
before the experiment to certify to their overall health. Under 
anesthesia (using a Xylazine/Ketamine combination, as per 
protocol), all animals underwent the same procedure. 

In a sterile manner, a lower abdominal incision was 
performed, the bladder was exposed, emptied, and then a 
cystotomy was made. The cold incision was 1 cm in length. 
The bladder wall was then closed using one of the proposed 
suture materials. The abdomen wall was closed in 
anatomical layers, using separate sutures. All animals 
survived the procedure, and no postoperative complications 
were noted.

The animals were thus randomized according to the 
material used for cystoraphy into 3 groups: V-loc group 
(VLG), Vicryl group (VG) and PDS II group (PG), each 
consisting of 16 rats.

Half of the animals in each group were sacrificed at 3 
weeks, and the rest at 6 weeks. The time to death was decided 
in  concordance  with previous  studies  of  suture materials 

Clujul Medical 2013 Vol. 86 - no. 4

Introduction
Closure of the urinary collective system is an 

important step in many urologic procedures, and is one of the 
most technically demanding steps in minimally invasive 
surgery, be it robotic or laparoscopic. The main challenge is 
to obtain a watertight closure in an efficient manner, both 
from the point of view of the procedure time as well as the 
surgeon's comfort. In an effort to provide a dependable and 
simple means to achieve such a suture, various materials for 
closure have been proposed, including barbs for 
unidirectional advance. The initial use of these materials was 
in cosmetic surgery, where an evenly tensioned and 
minimally inflaming suture was needed [1,2], but had been 
used in other specialties [3]. Following in these footsteps, the 
suture material was used with success in vitro in urological 
scenarios [4], as well as in vivo, as described in several 
studies, in laparoscopic and robotically assisted procedures, 
ranging from radical prostatectomies [3,4] to nephroraphy 
following nephron sparing surgery [5]. However, while there 
have been results published about the effectiveness of these 
closure devices in operative situations, the histological 
response is less documented. It is not documented whether or 
not the design of the material itself might cause more 
inflammation around the thread because of the increased 
surface due to the barbs, or subsequent physiological 
movement postoperatively that may dislodge the  thread and

Figure 1. The design of the study.
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SD 32.1g).   Tissue   reactions were  evaluated  by  the  same 
pathologist (B.F.) At 3 weeks each group had the following 
characteristics: during organ harvest, while the abdominal 
wall was completely healed in all cases, a difference in 
bladder suture aspect was noted. In the PG rats, the suture 
was supple, with the thread nimble and no adjacent 
adherence. The VG rats' suture was similar in appearance, 
with the difference of a more notable maintained strength of 
the thread. The sutures in the VLG rats showed significant 
adjacent tissue reaction, with adherence to the abdominal 
wall in some cases. The V-Loc thread was also more rigid 
than all others and maintaining the initial shape.
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[6,7,8]. At the scheduled time, the organs were harvested 
whole, with fixation in formaldehyde, and then processed 
(hematoxylin – eosin staining). 

Notes were gathered during the harvesting procedure 
regarding the macroscopic aspect of the surgical wounds and 
suture, as well as subjective observations of the surrounding 
tissue adherence.

The samples were microscopically analyzed by the 
same pathologist (Dr B.F.). Foreign body tissue reaction and 
inflammation were each given a score in each examined 
case. A scale from 1 through 10 was used, with 1 for absence 
of tissue reaction, no inflammation, and 10 being very 
intense reaction, with macrophage cells present in the 
entirety of the microscopic field at 40x magnification. The 
degree of thread dissolution was also evaluated, with a 
percentage given where possible to the amount of material 
that was not yet absorbed. The results were compared among 
groups using a Student's t-test (significance set at p<0.05).

Suture material: the V-Loc 180 barbed suture was 
used. The 3-0 thread is made of an absorbable mixture of a 
copolymer of glycolic acid and trimethylene carbonate; it 
comes equipped with a surgical needle at one end and a loop 
at the other, designed to quickly secure the first suture point. 
The commercial data available suggest a tensile strength of 
the suture of 80% after 7 days, 65% after 21 days, and full 
absorption after 180 days. The unidirectional barbs are 
spaced at 0.025 inches (40 barbs per inch). These prevent 
suture slippage and evenly distribute closure forces so that 
tearing and ischemic changes in the suture live are avoided.

The other suture materials used were Vicryl tm 
(Ethicon). Made of polyglactin 910 this 3-0, coated, braided 
suture is used for soft tissue approximation. The third type of 
material was PDS II tm (Ethicon). Also 3-0, but fabricated 
from polydioxanone, this monofilament long lasting 
absorbable suture is also used for soft tissue approximation, 
and is the preferred material for vesico-urethral anastomosis 
following radical prostatectomies.

Results
There was no significant difference between the mean 

weights of the animals  in each group  (mean weight  253.2g,

Figure 2. Example of V-Loc thread showing barbs that are 
unidirectional

Fig. 3A

Fig. 3B

Fig. 3C

Figure 3. Histopathological view of tissue reaction at 3 weeks (40x 
magnification): A. PDS thread; B. Vicryl thread; C. V-Loc thread
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Microscopically: 
Vicryl group – foreign body reaction to the thread was 

moderate, with macrophage reaction present around the 
material. The absorption process was limited to the 
periphery. The bladder wall's structure was regained. 

PDS group – very intense reaction to the thread 
material, with many macrophages present at the suture site. 
Absorption of the material was more advanced, with an 
average estimated loss of material of ~20%. The structure of 
the bladder wall was recovered completely.

V-Loc group – minimal granulommatose reaction, 
very rare macrophages around the suture site. No sign of 
absoption of the material. The bladder wall was of recovered 
structure. To note, the thread was not present on the 
inspected samples, as it could not be sectioned during the 
preparation process.

The average scores for tissue reaction, inflammation 
and material absorption at 3 weeks are presented in table 1.

Unpaired t-test calculated for the groups showed a p 
value of clinical significance (p<0.01).

At 6 weeks the following were observed:
Macroscopically, all abdominal incisions were fully 

healed. The harvested organs showed similar reactions to the 
material as was noted at 3 weeks, with the mention that in the 
VLG rats, while the rigidity of the thread was maintained, 
the adherence to the surrounding tissue was reduced (but still 
present).

Microscopically:
Vicryl group – foreign body reaction to the thread is 

intense, with macrophage reaction present around the 
material, as well as between the individual filaments. The 
absorption process is thus extended in the whole of the 
material, evaluated loss of substance in the thread of ~75%. 
The bladder wall structure was normal.

PDS group – The bladder walls showed little sign of 
previous trauma except moderate fibrosis at the suture site. 
There was no clear evidence of leftover foreign material in 
the samples examined

V-Loc group – The bladder walls' structure was 
normal. Again, the thread was not present in the observed 
samples due to the maintained toughness of the material that 
stayed on the unsectioned blocks. The macrophage reaction 
was limited to the periphery of the material, and there were 
scarce signs of loss of substance.

These aspects can be observed in figure 4, 5 and 6.

Fig. 5A

Fig. 5B

Figure 4. Histopathological view of tissue reaction at 6 weeks (25x 
magnification) in the PDS thread; the bladder wall with structure 
recovered completely and minimal fibrosis 

Figure 5. Histopathological view of tissue reaction at 6 weeks in 
the Vicryl group. A. 25x magnification; B. 40x magnification – 
thread material can be seen between individual macrophages

Table 1. Scores for tissue reaction, inflammation and material dissolution at 3 weeks

� PG� VG� VLG

Tissue reaction� 5.12 (SD 0.64)� 3.00 (SD 0.53)� 2.25 (SD 0.463)
Inflammation� 6.38 (SD 1.06)� 3 (SD 0.5)� 2.12 (SD 0.99)
Material absorption� 24.5% (SD 12.1%)� 11.2% (SD 6.41%)� N/A
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approximation with evenly distributed tension and less 
foreign body reaction, which is thought to lead to better 
wound healing [12]. Whether or not this is a cost effective 
approach is also discussed in literature, with questions raised 
whether the barbed thread is worth the extra cost and care 
necessary during suture manipulation [13].

Previous studies comparing various suture materials 
[7,13] have proved that polydioxanone (PDS), chromic 
catgut and polyglactin are all equally effective in sutures of 
the bladder, with similar absorption rates between 
polyglactin and PDS. However, there were differences in 
absorption time, as the barbed suture maintained its strength 
while the other absorbable materials lost theirs. This was 
also noted subjectively in our tests, including the fact that the 
thread was strong enough to resist the blade of the 
microtome during histological preparation. However, it 
would be interesting to see whether or not this maintained 
rigidity has any impact clinically. 

There is evidence that maintenance of suture material 
in place, as in penetrating suture material, at the site of a 
vesico-urethral anastomosis might be the cause of 
irreversible urinary incontinence [14], and there are some 
voices advocating early endoscopic removal of the material 
in such selected cases. Also to note, this persistence of 
material might increase the potential for early extravasation 
of urine following an anastomosis using barbed threads [15].

With little information available on the histological 
reaction to barbed sutures in urology, we had to look to other 
specialties for reference. Studies performed by plastic 
surgery specialists [1,2], as well as general surgery and 
gynecology [16], have shown the V-loc suture to be 
consistently the lowest scoring in regard to tissue reaction. 
Our results support this finding, as in all sutures with the 
barbed thread the tissue response had the least inflammatory 
response, and least number of macrophages located near the 
suture site. It is interesting to note that the suture material had 
kept its strength after 6 weeks, and it could not be evaluated 
for absorption rate. We suppose that the loss of material was 
thus minimal. 

Regarding the urolithiasis genesis potential, previous 
studies [17,18] have shown similar stone incidence 
regardless of suture material. Our results are consistent with 
these results, as in our group there was no instance of stone 
formation.

While not the  direct object  of this investigation, we
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The average scores for tissue reaction, inflammation 
and material absorption at 6 weeks are presented in table 2.

P value was clinically significant (p<0.03).
There were no instances of urolithiasis in the cases 

observed.
Discussion
The popularity of minimally invasive techniques is 

increasing, and the efficacy of these approaches is at least 
equal to the open one in relation to both functional and 
oncological outcomes [9,10], in spite of their increased 
respective costs [11]. But while the debate about the best 
surgical technique continues, medical companies are 
putting forward novel devices designed to further improve 
and facilitate the minimally invasive approach. As such, 
barbed  suture  threads  were created  to allow  soft tissue 

Fig. 6A

Fig. 6B

Figure 6. Histopathological view of tissue reaction at 6 weeks in the 
V-Loc group. A. 25x magnification; B. 40x magnification

Table 2. Scores for tissue reaction, inflammation and material dissolution at 6 weeks

 PG VG VLG

Tissue reaction 1.25 (SD 0.46) 7.62 (SD 1.06) 1.38 (SD 0.51)
Inflammation 1.5 (SD 0.53) 8 (SD 0.92) 2.38 (SD 1.51)
Material absorption 87.5% (SD 7.07%) 77.5% (SD 9.64%) N/A
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noted no cases of urinary infection regardless of the suture 
material used. There were no cases of other non-urological 
complications either.

There are limitations to our study. Lacking proper 
tools, the exact tensile strength of the suture material at 
harvest was not measured. Also, the experiment might have 
benefited from a longer observation period to allow the 
suture material, especially the V-Loc thread, to be fully 
observed. We are currently looking into extending the 
observation time to 9 and 12 weeks, and using the newer, 
more absorbable V-Loc 90 in the comparison.

Conclusion
All the suturing materials tested proved equally 

effective at closing the bladder wall in a rat model. The V-loc 
barbed suture device showed consistently low inflammation 
and tissue reaction scores. 

However, the barbed suture had a relatively low in-
vivo dissolution rate, while maintaining its rigidity over 
time. 

More research is needed to assess the possible clinical 
implications of these findings.
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