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Abstract  

Background: Percutaneous Nephrolithotomy (PCNL) is  
the preferred technique for treating large stones >2cm in  
diameter within the kidney, placement of a percutaneous  
nephrostomy tube for hemostasis, drainage and for second  
look has been an integral part of the standard PCNL procedure,  
however the procedure has been modified to tubeless PCNL  

to decrease hospital stay and analgesic use duration. Many  
studies advice for the use of adjuvant local hemostatic sealants  
to decrease both bleeding and extravasation.  

Objective: Evaluation of local hemostatic sealants used  
in tubeless PCNL.  

Methods: One hundred and fifty patients with renal stone  
2-3cm in diameter who were enrolled for PCNL were divided  
into five equal groups; groups from 1 to 4 had tubeless PCNL.  

We used Gelatin matrix hemostatic sealant (Surgiflo),  
collagen sponge coated with thrombin and fibrinogen  
(Tachosil), oxidized cellulose (Surgicel), gelatin sponge  
(Gelfoam) in the 1 st , 2nd , 3rd  and 4 th  respectively while in 
the 5 th  group standard PCNL was done.  

We compared the groups regarding demographic data,  
stone site and size, intraoperative time, estimated blood loss  

(Hematocrit value drop in % before and after PCNL), post-
operative pain, analgesic duration, length of hospital stay,  

complications, and cost.  

Results:  Between the five groups, no significant difference  
concerns the demographic data stone size and site, intraoper-
ative time, estimated blood loss and complications and a  
significant difference concerning the cost, hospital stay, visual  

pain analogue scale and analgesic use duration.  

Conclusion:  The use of local hemostatic sealants is safe  
and to be considered for cases who underwent tubeless PCNL.  

There were no significant differences among the four  
sealants used in the present study as regard applicability,  

safety and overall complications post-operatively.  

However the Tachosil material is found to be costy when  
compared to the other materials.  
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Further studies including large group of patients as well  
as more complex stones are required in the future.  
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Introduction  

PERCUTANEOUS  Nephrolithotomy (PCNL) is  
the preferred technique for treating large upper  
urinary tract stone (over 2cm in diameter) [1] .  

Placement of a percutaneous nephrostomy tube  
for hemostasis, drainage and for second look has  
been an integral part of the standard (PCNL) pro-
cedure [2] .  

Recently, there is trend towards tubeless PCNL  
with a good outcome in selected patients such as  
stone burden <3 cm, single tract access, no signif-
icant residual stones, no significant perforation,  
minimal bleeding, and no requirement for a sec-
ondary procedure with potential advantages of  
decreased postoperative pain, analgesia require-
ment, and hospital stay [3-5] .  

Due to the development and improvement in  
lithotripsy technique and new smaller instruments  
in addition to prolonged experience, the tubeless  
PCNL limitations have been gradually overcoming  
[6] .  

Several studies advocate local hemostatic seal-
ants injected into the tract to decrease both bleeding  
and urine extravasation, though they have been  
demonstrated to be safe and effective in enhancing  
tract closure, the most appropriate agent and tech-
nique has yet to be determined [7-10] .  
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Patients and Methods  

This prospective study included 150 patients  

who were admitted into Urology Department, Tanta  

University Hospital suffering from renal stones  
with stone burden 2-3cm and were scheduled for  
PCNL during the period from June 2016 to Decem-
ber 2017.  

Our study was approved by the Local Ethics  
and Research Committee at Tanta Faculty of Med-
icine; informed consent was obtained from all  
participants before enrollment in the study.  

The patients were divided into 5 equal groups;  
groups from 1 to 4 had tubeless PCNL with adju-
vant sealant materials.  

We used gelatin matrix hemostatic sealant (Sur-
giflo) (Ethicon Company) (USA), collagen sponge  
coated with thrombin and fibrinogen (Tachosil)  

(Baxter company) (Germany), oxidized cellulose  

(Surgicel) (Ethicon company) (USA), gelatin  
sponge (Gelfoam) (Pfizer company) (USA) in the  

1 st , 2nd ,  3 rd  and 4th  respectively while in the 5 th  

group standard PCNL was done (control group).  

Each patient was pre-operatively evaluated with  
complete history taking, general and local exami-
nation, routine laboratory investigations, plain  

urinary tract film and non-contrast spiral CT scan  

abdomen and pelvis and pre-operative urinary tract  
infection was treated with culture specific antibiotic  

prior to the procedure.  

Patients with complete staghorn stone, cases  
with uncontrolled bleeding disorders, patients with  
elevated serum creatinine, solitary kidney, and  

congenital anomalies such as horseshoe kidney  

were excluded from the study.  

Also cases that had a significant calyceal injury,  
extravasations, bleeding during the procedure or  
incomplete stone clearance were excluded from  

the study.  

The five groups were compared as regards  
demographic data, stone site and size, intraoperative  

time, estimated blood loss (Hematocrit value drop  
in % before and after PCNL), post-operative pain,  
analgesic duration, length of hospital stay, compli-
cations, and cost.  

Operative procedure:  
A prophylactic single dose of parenteral broad-

spectrum antibiotic (1gm. Cefepime) was admin-
istered to all patients one hour prior to surgery.  

Under general anesthesia in lithotomy position,  

every patient was subjected to cystoscopy with  
ureteric catheter insertion under c-arm guide for  

dye injection during kidney puncturing, and then  
the patient was turned into prone position.  

Opacification of the collecting system by con-
trast media was done and the desired calyx was  
punctured by 18 gauges Chiba needle (all cases  
done through infra-costal access and in the prone  
position).  

The proper calyceal puncture was confirmed  

with free flow of urine through the needle and the  

wire was placed.  

The tract dilatation was achieved by facial  

dilator up to 12F followed by balloon dilatation  
under fluoroscopic control to 30F, the Amplatz  

sheath was passed over the inflated balloon; both  
pneumatic and/or ultrasonic lithotripters were used  

to break stones into small fragments that were  
extracted by grasping forceps.  

In the first (Surgiflo) group:  The surgiflo set  
contain 2 syringes one is empty and the other  
contains the hemostatic matrix, 3mls of sterile  

saline was drawn by the empty syringe then attach  

it to the matrix syringe, then mixing them together,  
once mixed, the empty syringe was removed and  

the applicator tip was attached to the matrix syringe.  

The nephroscope was used to allow visualiza-
tion of the calyceal-parenchymal junction then  
we started to inject surgiflo via the sheath during  

its gradual withdrawal from the tract.  

The wire was removed followed by primary  
skin closure with ureteral stenting as seen in Figs.  

(1,2).  

The second (Tachosil) group: After extraction  
of the stone fragments, TachoSil sheath was dipped  

in saline or contrast media (to be inserted under  

c-arm control) and rolled like cigarette over yellow  

(active) surface (we used one patch size 9.5cm X  
4.8cm for each case).  

TachoSil sheath then was inserted via Amplatz  

sheath using forceps and placed into renal paren-
chymal tract.  

The sheath and the wire were removed as seen  

in Figs. (3-5).  

In the third (surgicel snow) group:  At the end  
of the procedure, surgicel (we use 2 patches of  
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surgicel snow size 2 inch x 4 inch), was rolled like  
cigarette and dipped in saline or contrast media  

(to be inserted under c-arm control) and was in-
serted via Amplatz sheath then pushed through the  
Amplatz sheath using forceps or largest facial  

dilator 28 Fr or 30 Fr in a reverse direction.  

Lastly the sheath and the wire were removed  

as seen in Figs. (6-8).  

In the fourth (Gelfoam) group: After finishing  
the procedure, we used 2 patches of gelfoam (size  

8 X 6.25cm), patches were dipped in saline or  

contrast medium and rolled like cigarette then  

inserted via Amplatz sheath using forceps and  
pushed by forceps or largest facial dilator 28 Fr or  

30 Fr in a reverse direction to be placed into renal  

parenchymal tract under C-arm, and then sheath  

was removed as seen in Figs. (9-11).  

Fig. (1): Surgiflo application.  

Fig. (2): A case of Surgiflo.  

1- Pre-operative KUB. 4- Post-operative U/S (1 st  day post-operative).  
2- Pre-operative NCCT. 5- Post-operative U/S (1 week post-operative).  

3- Post-operative KUB. 6- Post-operative CTU (6 weeks post-operative).  



Fig. (3): Method of (Tachosil) preparation.  

Fig. (4): Method of (Tachosil) insertion.  

Fig. (5): A case of Tachosil.  

1,2- Pre-operative CTU.  
3- Post-operative C-arm image.  
4- Post-operative U/S (1 st  day post-

operative).  
5- Post-operative U/S (1 week post-

operative).  
6- Post-operative CTU (6 weeks post-

operative).  
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Fig. (6): Surgicel snow preparation.  

Fig. (7): Surgicel snow insertion.  

Fig. (8): A case of surgicel snow.  

1- Pre-operative KUB.  
2- Pre-operative CTU.  
3- Post-operative C-arm image.  
4- Post-operative U/S (1st day post-

operative).  
5- Post-operative U/S (1 week post-

operative).  
6- Post-operative CTU (6 weeks post-

operative).  
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Fig. (9): Method of (gelfoam) application.  

Fig. (10): C-arm image of gelfoam soaked by contrast media.  
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Fig. (11): A case of gelfoam.  

1,2- Pre-operative CTU.  
3- Post-operative KUB.  
4- Post-operative U/S (1 st  day  

post-operative).  
5- Post-operative U/S (1 week  

post-operative).  
6- Post-operative CTU (6 weeks  

post-operative).  

In the fifth (nephrostomy tube) group: After  
satisfactory conclusion of the cases the nephrosto-
my tube 16Fr was inserted under c-arm then sheath  
and the wire was removed then primary skin closure  

with ureteral stenting this is the standard method  
of PCNL which done in our department in treating  

renal stones through the percutaneous nephrolith-
tomy approach.  

Post-operative evaluation:  Immediately post-
operative, I.V. fluids were administered in the first  
post-operative day. Vital data were measured. Pain  

control was achieved (NSAID) and Antibiotic  
(1gm. Cefepime/12 hour) was administered, hemo-
globin and hematocrit levels were done 8 hours  
after operation, urine output, volume and color  

were monitored.  

Follow-up was done by ultrasound on first day  
post-operative and after 1 week to assess any  

perinephric collection, PUT on the 2 nd  day post-
operatively and NCCT after 6 weeks.  

Statistical analysis:  
Statistical analysis was done using IBM SPSS  

software Version 20.0. (Armonk, NY: IBM Corp).  
Categorical variables were compared with the chi-
squared test and numerical variables were compared  

with ANOVA test. p<0.05 was considered statisti-
cally significant.  

Results  

The total number of cases legible for the study  

was 150 patients, all patients underwent successful  

percutaneous nephrolithtomy via single access and  
the procedure ended with no significant bleeding  
from the tract or any visible residual stones on the  

X-ray.  

Regarding the demographic data, there were  

85 males (56.7%) and 65 females (43.3%), the age  
of the patients ranged from 24 years to 60 years  
with a mean of 41.5±9.6 years and the BMI of the  
patients ranged from 21kg/m2  to 33kg/m2  with  
a mean of 27.4±3.2kg/m2  without a significant  
difference between five groups as regard sex, age  

and BMI of patients (p-value 0.58, 0.12 and 0.08  
respectively) as seen in (Table 1).  

Concerning, the radiological data, there were  

73 (48.7%) cases with left sided renal stone and  
77 (51.3%) cases with right sided renal stones and  
the mean stone size the mean stone size was 2.6 ±  
0.28cm with no significant difference between  
groups (p-value 0.49 and 0.29 respectively) as seen  

in (Table 2).  

Among our groups the intraoperative time  
ranged from 65 minutes to 105 minutes without a  

significant difference between groups ( p-value  
0.51) as seen in (Table 3).  



3022 Use of Local Hemostatic Sealants  

The mean blood loss was 2.89±0.80% with no  
significant difference between five groups ( p-value  
0.18) without need for blood transfusion as seen  
in (Table 4).  

Concerning the post-operative pain, the mean  

visual pain analogue scale of the tubeless groups  
(1 st  four groups) was 2.59 ±0.7 while the control  
group showed more pain as the mean visual pain  
analogue scale was 3.9 ± 1.67 with significant dif-
ference between groups (p-value <0.001) as seen  
in (Table 5).  

In the present study, the mean hospital stay of  

the tubeless groups was 2.7 ±0.67 days while the  
control group showed longer hospital stay with a  
mean of 3.5±0.66 days with significant difference  

between five groups (p-value <0.001) as seen in  
(Table 6).  

Also the tubeless groups showed lower period  

of analgesic consumption with a mean of 3.36 ± 1.02  
days while the control group showed longer period  

with a mean of 5.3 ± 1.37 days with significant  
difference between groups (p-value <0.001) seen  
in (Table 7).  

There was no difference as regards the difficulty  
in application of the hemostatic sealants or time  
needed for application.  

The time required for application of any of the  

four sealants was 1- 2 minutes.  

However, the 1 st  type required a special appli-
cator (included in the set) to introduce the material  

into the tract.  

All complications in our study were minor  
according to Clavien-Dindo classification with no  

significant difference between groups ( p-value  
0.90), also no inflammatory reaction at the skin  
site of tract was seen at early postoperative visits  

among the patients of the 1st four groups as seen  

in (Table 8).  

These complications included a total of 18  
cases, 9 cases developed fever all treated conserv-
atively by antipyretic (paracetamol bottle/12h) and  

antibiotic (cefepime 1gm/12h) except one case that  
need intervention as this case had slipped ureteric  
catheter early postoperative and presented by fever  

with a moderate perinephric collection so DJ fixa-
tion was done and managed conservatively.  

Also six cases had as a rim of fluid around the  
lower pole of the kidney and the patients were  

asymptomatic and this collection disappeared on  
ultrasonography 1 week later.  

Lastly 3 cases in the surgiflo group presented  
by migration of the injected sealant in the collecting  

system which diagnosed by ultrasonography, sur-
giflo disappeared after 6 weeks as proved by NCCT  

as seen in (Table 8).  

Regarding the cost in dollars, there was signif-
icant difference in the cost between the four sealants  

and between the sealants groups and the nephros-
tomy tube group, the highest cost was the Tachosil  
sealant as each case of Tachosil costs 300$, the  
lowest cost was the gelfoam group as each case  

costs 20$ lastly the price of the nephrostomy tube  

was 5$ as seen in (Table 9).  

Table (1): Demographic data of the five groups.  

1 st  group  
Surgiflo  
(n=30)  

2nd  group  
Tachosil  
(n=30)  

3rd  group  
Surgical  
(n=30)  

4th  group  
Gelfoam  
(n=30)  

5th  group  
Control  

group (n=30)  
Test  
of  

Sig.  
p 

 

No. %  No. %  No. %  No. %  No. %  

Sex:  

Male  

Female  

Age (years):  

17 56.7  

13 43.3  

18 60  

12 40  

15 50  

15 50  

19 63.3  

11 36.7  

16 53.3  

14 46.7  

χ
2

= 
 

1.357  

p= 
 

0.852  

Min.-max.  30.0-60.0  32.0-54.0  29.0-58.0  24.0-60.0  24.0-55.0  F=  p= 
 

Mean ±  SD.  44.1± 10.02  7.04±42.6  8.65±43  11.5±39.1  3 8.9±9.94  1.86  0.12  

Median  42  42  42.5  38.5  37.5  

BMI (Kg/m
2
):  

Min.-max.  21.0-30.0  23.0-30.0  24.0-33.0  21.0-33.0  21.0-33.0  F=  p= 
 

Mean ±  SD.  2.67±26.9  2.03±26.7  2.76±28.8  4.1±27.5  27.3±3.7  2.1  0.08  

Median  27  26.5  29  28.5  26  
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Table (2): Stone site and size of the five groups.  
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1 st  group 2nd  group  
Surgiflo Tachosil  

Stone (n=30) (n=30)  

3rd  group 4th  group  
Surgical Gelfoam  
(n=30) (n=30)  

5 th  group  
Control  
(n=30)  

Test  
of p 

 

Sig.  
No. % No. %  No. % No. %  No. %  

Site:  

Right 15 50 19 63.3  

Left 15 50 11 36.7  

Size:  

Min.-max. 2.4-3.0 2.2-3.0  

Mean ±  SD. 2.71 ±0.23 2.6±0.29  

Median 2.75 2.6  

15 50 12 40  

15 50 18 60  

2.1-3.0 2.2-3.0  

2.55±0.32 2.59±0.28  

2.55 2.55  

16 53.3  

14 46.7  

2.2-3.0  

2.58±0.24  

2.55  

χ
2
= p= 

 

3.362 0.499  

F= p= 
 

1.424 0.299  

Table (3): Intraoperative time of the five groups.  

Operative 1 st  group 2nd  group  
time Surgiflo Tachosil  
(in minutes) (n=30) (n=30)  

3rd  group 4th  group  
Surgical Gelfoam  
(n=30) (n=30)  

5 th  group  
Control  
(n=30)  

Test  
of p 

 

Sig.  

Min.-max. 65-96min. 65-103min  

Mean ±  SD. 9.4±87.9min. 11.4±79.5min.  

Median 70min. 73min.  

67-105min 65-105min  

80.3 ± 13.2min. 84± 12.4min.  

79min. 82min.  

65-100min  

80.3± 13.3min.  

80min.  

F= p= 
 

0.823 0.512  

Table (4): Estimated blood loss of the five groups.  

1 st  group 2nd  group  
Surgiflo Tachosil  
(n=30) (n=30)  

3 rd  group 4th  group  
Surgical Gelfoam  
(n=30) (n=30)  

5th  group  
Control  
(n=30)  

Test  
of p 

 

Sig.  

Min.-max. 1 %-4% 2%-5%  

Mean ±  SD. 0.8±2.67 0.91 ±3.17  

Median 3 3  

2%-4% 2%-4%  

0.75±2.83 0.74±2.93  

3 3  

2%-4%  

0.77±2.84  

3  

F= p= 
 

1.58 0.18  

Table (5): Visual pain analogue scale.  Table (6): Length of hospital stay (in days) of the five groups.  

Variable Mean ±SD  p Variable  Mean ±SD  p  

Visual pain analogue scale:  

Surgiflo group 2.3±0.45  
F=  

Tachosil group 2.5±0.51  
1.58  

Surgicel snow group 2.8±0.76  

Gelfoam group 2.8±0.89  

Control group 3.9± 1.67  

Hospital stay (in days):  

Surgiflo group  
<0.001  

Tachosil group  

Surgicel snow group  

Gelfoam group  

Control group  

2.78±0.467  

2.8±0.826  

2.65±0.756  

2.6±0.593  

3.5±0.661  

F= <0.001  

9.88  

Table (7): Duration of analgesic use.  

Variable  Mean ±SD  p  

Duration of analgesic use (in days):  

Surgiflo group  3.2± 1.14  
F=  <0.001  

Tachosil group  3.4± 1.03  
18.17  

Surgicel snow group  3.4±0.93  

Gelfoam group  3.4± 1.03  

Control group  5.3± 1.37  



χ
2
=  

1.01  
0.908  
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Table (8): Complications summary of the five groups.  

Group  
Number of  
complicated  

cases  
Complications  p 

 

5 cases  

4 cases  

3 case  

3 cases  

3 cases  

Surgiflo group  

Tachosil group  

Surgicel snow group  

Gelfoam group  

Control group  

• 3 cases: Surgiflo migrated in the pelvicalyceal system.  
• One case: Fever.  
• One case: Small perinephric collection.  

• 2 cases presented by fever.  
• 2 cases: Small perinephric collection.  

• 1 st  case developed fever and moderate perinephric collection due to early  
post-operative slippage of the ureteric catheter early a DJ stent was placed.  

• 2 cases: Small perinephric collection.  

• 2 cases presented by fever.  
• 1 case presented by a rim of perinephric collection.  

• 3 cases presented by fever.  

Table (9): Cost for each case (in dollars) of the five groups.  

Variable  p 
 

Cost for each case (in dollars):  
One case of Surgiflo  
One case of Tachosil  
One case of Surgicel snow  
One case of gelfoam  
One case of the control group  

200$ 
300$ 
180$ 
20$ 
5$ 

(>100$)  
(>100$)  
(>100$)  
(<100$)  
(<100$)  

χ
2
=  

150.000  
<0.001  

Discussion  

PCNL is considered the standard treatment of  
choice for renal stone more than 2-cm in size.  

The procedure is effective, safe and is associated  
with high stone free rate as well as lower overall  
complication rate  [11] .  

For the optimum closure for percutaneous tracts,  
many studies advocate the utilization of local  
hemostatic sealants injected into the tract to de-
crease both bleeding and urine extravasation with  

no definite conclusions [7-10] .  

So we designed our prospective study to eval-
uate the efficacy of different local hemostatic  
materials used for closure of the PCNL tract.  

We studied the safety and complications to  
determine the most appropriate agent among the  
studied groups.  

Also the cost was getting special attention in  
the present study.  

The patients demographic data were homoge-
nous with no significant difference between groups  
as regard sex, age and BMI (p-value 0.58, 0.12  
and 0.08 respectively), in addition, the pre-operative  
stone data regarding site, size were also comparable  

(p-value 0.49 and 0.29 respectively), similarly, the  
difference in operative time, between the five  
groups was not statistically significant, also the  
mean blood loss of the five groups was 3.09± 1.38  
with no significant difference (p-value 0.18) without  
need for blood transfusion.  

Overall, the main advantages of tubeless PCNL  
over the standard PCNL are the short hospital stay,  
less post-operative pain and analgesic use duration  
that proved in many studies [7,12-15] .  

A recent study done by Sreedhar et al., on 40  
cases, they divided them into 2 equal groups , 1st  
group underwent tubeless PCNL and the 2 nd  group  
underwent standard PCNL, they found that tubeless  
group has less postoperative hospital stay (3.5 ±0.8  
days), less visual analogue pain scale (2.3±0.5)  
and less analgesic duration (2.6±0.5 days) in com-
parison with standard PCNL which showed longer  
hospital stay (5.0±0.5), high visual analogue pain  
scale (3.7± 1.1) and analgesic use duration (4.4±0.9)  
[16] .  

In the present study, the tubeless groups show  
less post-operative hospital stay with a mean of  
(2.7±0.67 days) compared with standard PCNL  
which was higher (3.5±0.66 days) (p-value <0.001),  
less post-operative pain which measured by visual  
analogue pain scale (with a mean of 2.59±0.7 in  
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tubeless groups compared with standard PCNL  

which was higher (3.9 ± 1.67) (p-value <0.001).  

Also, the duration of post-operative analgesic  

use consumption was significantly less among  
tubeless groups (a mean of 3.36 ± 1.02 days) in  
comparison with the standard PCNL group (a mean  
of 5.3± 1.37 days) (p-value <0.001) which were  
comparable with the previous study done by Sreed-
har et al.  

All complications in our study were minor  

according to Clavien-Dindo classification with no  

significant difference between groups ( p-value  
0.90).  

Also there was no inflammatory reaction at the  

skin site of tract was seen in any patients during  

early post-operative visits.  

The use of gelatin matrix products (FloSeal  

and CoSeal synthetic from Baxter, Surgiflo from  

Johnson & Johnson) has been studied for closure  

of the PCNL tract, these materials provide a matrix  

for platelet adhesion and aggregation, which aid  

in clot formation, furthermore, the gelatin materials  

will swell in the tract from 19 to 400% greater  

than its volume, adding to hemostasis by the com-
pressive effect [17,18] .  

Lee et al., in their pilot study (included only 2  

patients) proved that injection of gelatin matrix  

hemostatic sealant (FloSeal Baxter Medical, Fre-
mont, California) into the nephrostomy tract may  
be of value in preventing bleeding after PCNL [18] .  

Another study done by JF Borin et al., they  

described the technique of administration of a  

hemostatic gelatin matrix (FloSeal; Baxter Inc.,  

Irvine, CA) into the nephrostomy tract and con-
cluded that the use of hemostatic gelatin matrix  

might achieve immediate hemostasis and avoid  

the use of a nephrostomy tube with no urinary  
obstruction from hemostatic sealants [19] .  

Also, Lan, Chi Yun et al., compared standard  
PCNL with tubeless PCNL using gelatin matrix as  

a sealant (Floseal; Baxter, Deerfield, IL, USA), 41  

received tubeless PCNL with gelatin matrix as a  

sealant, they concluded that tubeless PCNL with  

adjunct use of a gelatin matrix hemostatic sealant  

can be considered as a safe treatment option for  

renal calculi with favorable outcome without an  
increase in complications compared with standard  
PCNL [12] .  

Our results in the surgiflo group were found to  
be comparable to Lan, Chi Yun et al., concerning  

complications which were minor too, these com-
plications included a total of 5 cases.  

In three cases migration of the injected sealant  

in the collecting system was occurred which diag-
nosed by ultrasonography post-operatively which  

disappeared after 6 weeks as proved by NCCT.  

Another case developed fever early postopera-
tive which was controlled by antipyretic (paraceta-
mol infusion/12 hour for 3 days) together with the  
standard post-operative antibiotic (cefepime 1gm./  

12h).  

The last patient had perinephric collection  
diagnosed by ultrasonography as a rim of fluid  

around the lower pole of the kidney and the patient  

was asymptomatic, the patient was under watchful  

waiting and the collection was followed by daily  

ultrasoungraphy which proved total disappearance  

of the collection one week later.  

Generally, the fibrin sealant (Tachosil) has  
unique properties as a hemostatic agent, tissue  

adhesive and urinary tract sealant, make it an  

attractive adjunct for managing complex surgical  

problems of the genitourinary tract effectively [20] .  

Noller et al., used a fibrin sealant (HEMASEEL  

APR Haemacure Corp.,Sarasota, Florida) after  

PCNL in eight patients and found it safe and fea-
sible in sealing the renal parenchymal defect with  
no patients were found to have complications due  
to administration of fibrin sealant or evidence of  

fibrin along the PCNL tract [13] .  

Another recent prospective randomized study  

was done by Cormio et al., compared standard  

PCNL with tubeless PCNL using tachosil as a  

sealant.  

The study included a total of 100 patients di-
vided into two equal groups, group (1) received  

nephrostomy after PCNL and group (2) tubeless  
PCNL with tachosil as a sealant, they concluded  
that tachoSil sealed tubeless PCNL had a significant  
reduction in urinary leakage and bleeding as group  
(1) showed more urinary leakage that reach signif-
icant difference.  

Also some cases in group (1) complicated by  
perirenal hematoma but did not reach statistical  
significance [21] .  

Our results as regard complications is compa-
rable to Noller et al., and Cormio et al., except for  

hematocrit drop post-operatively which was higher  

in our study 3.17±0.91 % than in Noller et al., study  
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which was 2.8%, however, there was no need for  

blood transfusion among our cases.  

Among our patients in the tachosil group, a  
total of 4 patients developed complications.  

Two cases developed fever and diagnosed with  
chest infection that controlled by IV antibiotics.  

The other 2 cases had perinephric collection  
diagnosed by ultrasonography as a rim of fluid  

around the lower pole of the kidney and the patients  

were asymptomatic, the two cases were under  

watchful waiting with daily follow-up by ultra-
soungraphy which proved complete disappearance  
of the collection one week later.  

Surgicel (oxidized cellulose) has been used for  
hemostasis for a long time, and its safety and  

effectiveness had been proved.  

It is found to be more cost-effective than alter-
native sealants, and its use is easier [22] .  

Yeong-Chin Jou et al., in their study about the  
contributive factors of fever after tubeless PCNL  

using surgicel (Surgicel, Johnson & Johnson,  
Somerville, NJ) as sealant to facilitate bleeding  
control, found that sealing the access tract with  

oxidized degenerated cellulose (surgicel) did not  
increase the febrile rate after tubeless PCNL [23] .  

In the present study among patients with surgi-
cel, one patient presented by fever and moderate  

perinephric collection.  

This patient had slipped ureteric catheter early  

post-operative and a DJ stent was placed.  

Another two cases had perinephric collection  

diagnosed by ultrasonography as a rim of fluid  

around the lower pole of the kidney and the patients  

were asymptomatic and managed conservatively  

with daily follow-up ultrasonography with total  

disappearance of the collection 1 week later.  

However, in the study carried out by Aghamir  

et al., which was done on 20 patients divided them  
into 2 equal groups the nephrostomy tracts were  

sealed with Surgicel (Ethicone®) in one group and  

left unsealed in the other group, they found that  

the surgicel has no role as a sealant in tubeless  
PCNL as it did not decrease bleeding or extrava-
sation from the tract.  

The authors suggested further studies including  

large sample size to negate or prove their conclusion  

[24] .  

In the 4 th group we used gelfoam as a sealant  
for closure of the PCNL tract.  

Gelfoam is capable of absorbing and holding  
up to 45 times its weight in blood or other fluids  
with a supportive and mechanical mechanism of  

action.  

Once gelfoam comes in contact with a bleeding  
surface, it stops bleeding by producing a mechanical  

matrix that facilitates clotting [25] .  

In 2006, a pilot study was done by Schick V et  
al., included 7 patients with medium stone burden  

and use gelatin sponge (Spongostan, Johnson &  
Johnson), they concluded that gelatin sponge is  
very reliable and cause immediate hemostasis when  
used as a sealant after tubeless PCNL [7] .  

In the same year, Yu and Dah-Shyong compared  

tubeless PCNL with gelatin sponge (Gelfoam,  
Pharmacia & Upjohn, Kalamazoo, MI, USA) as a  
sealant with standard PCNL.  

Their study was conducted on 30 patients di-
vided into 2 equal groups.  

Among patients in the tubeless PCNL group,  
there were no severe complications related to the  

gelatin packing.  

They concluded that gelatin sealant packing is  
an alternative, available, and feasible method for  
preventing bleeding and urine leakage post-
operatively in selected patients receiving tubeless  

PCNL [14] .  

Three years later, Singh et al., studied the  

efficacy and safety of totally tubeless PCNL using  

absorbable gelatin sponge (Spongostan, Johnson  

& Johnson) as an adjunct, on 45 patients with  
median stone size 3cm underwent totally tubeless  
PCNL, their results showed that the drop in mean  

hematocrit value was 2.4% without need for blood  

transfusion.  

In their study a total of 3 cases had perinephric  

collections and were managed conservatively.  

They concluded that percutaneous tract sealing  

with rolled up absorbable gelatin sponge is simple,  

cheaper, safe and effective method to manage the  

acute nephrostomy tract after tubeless PCNL [15] .  

In the present study the gelatin sponge prepared  

by adding contrast media and placed in the tract  
under c-arm guidance was used.  
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In this group the complications were minor too,  
did not reach statistical significance (p-value 0.90)  
when compared with the other groups.  

The mean post-operative HCT drop was 2.93 ±  
0.74%.  

Two patients in this group developed fever  
early post-operatively, in spite of prophylactic  

antibiotics.  

The reason for this is suggested to be the dis-
integration of the infected stones and the patients  
treated conservatively by antipyretics (paracetamol  
bottle/12h) and antibiotic (cefepime 1gm./12h).  

Another patient had perinephric collection di-
agnosed by ultrasonography as a rim of fluid around  

the lower pole of the kidney which disappeared  
on ultrasonography 1 week later.  

Our results were found to be comparable with  

Schick V et al., Yu and Dah-Shyong and Singh et  
al.  

In the fifth group 3 cases developed fever early  

post-operatively and treated conservatively by  

antipyretics (paracetamol bottle/12h) and antibiotic  

(cefepime 1gm./12h).  

In general, the cost of topical hemostats is  
highly variable from country to country and be-
tween each type, the intraoperative use of topical  

hemostats may reduce the need of transfusion of  

blood products so reduce the duration of hospital  

stay and reduce the need for analgesia [26] .  

Now the recent hospitals policy is implementing  

the move toward bloodless surgery to improve  
both outcomes and safety, so the use of local  

hemostatic sealants will increase in the next years  

[27-29] .  

Regarding the cost in dollars, there was signif-
icant difference in the cost between the four sealants  

and between the sealants groups and the nephros-
tomy tube group, the highest cost was the Tachosil  
sealant as each case of Tachosil costs 300$, the  
lowest cost was the gelfoam group as each case  

costs 20$.  

Conclusion:  
The use of local hemostatic sealants is safe and  

to be considered for cases who underwent tubeless  
PCNL.  

There were no significant differences among  

the four sealants used in the present study as regard  

applicability, safety and overall complications post-
operatively.  

However the Tachosil material is found to be  

costy when compared to the other materials.  

Further studies including large group of patients  
as well as more complex stones are required in the  

future.  
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