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ABSTRACT

Purpose: We report our preliminary experience with the use of fibrin sealant to manage
iatrogenic urinary tract injuries, complex urinary fistulas, and urological surgical complications.

Materials and Methods: Topical fibrin sealant was used in 19 patients for iatrogenic urinary
tract injury during gynecological or general surgical procedures (7), complex urinary fistulas (5)
or urological surgical complications (7).

Results: Successful resolution of the injury, fistula or complication was attained after a single
application of fibrin sealant in the 18 patients (94.7%) in whom a direct injection technique was used.
The only failure (formation of a vesicovaginal fistula) occurred with the air driven sprayed sealant
delivery technique after sutured closure of iatrogenic cystotomy during vaginal hysterectomy.

Conclusions: Liquid fibrin sealant appears to be safe and prudent for use in urological “damage
control” from trauma, fistulas or surgical complications. Direct injection over a sutured urinary
anastomosis appears to be highly effective in preventing urinary drainage. Additional study is
needed to define further the role and best use of tissue adhesives in urology.
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Fibrin sealant has been gaining popularity as an adjunct
for a plethora of surgical applications since Food and Drug
Administration (FDA) approval in 1998. Its unique proper-
ties 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. We
previously reported the successful use of fibrin sealant in the
management of Fournier’s gangrene sequelae, open prosta-
tectomy and splenic injury.1–3 We now present our experience
with the use of fibrin sealant in the management of iatro-
genic urinary tract injuries, complex urinary fistulas and
urological surgical complications.

MATERIALS AND METHODS

From 2000 to 2002, 19 patients received fibrin sealant as
an adjunct to urological care for iatrogenic urinary tract
injury sustained during gynecological surgical procedures
or trauma (group 1), complex urinary fistulas (group 2) or
urological surgical complications (group 3). All patients
received the commercially available fibrin sealant HE-
MASEEL APR (Haemacure Corp, Sarasota, Florida),
which was prepared according to manufacturer instruc-
tions. A successful outcome was defined as resolution of
the underlying urological problem without further surgical
intervention.

Group 1 comprised 6 gynecological bladder injuries that
occurred during transvaginal hysterectomy and 1 traumatic
ureteral injury (gunshot wound), all of which resulted in
urgent intraoperative urological consultation. For bladder

repair 2 ml. fibrin sealant were applied transvaginally as a
bolster over the absorbable bladder suture line to seal the
anastomosis before closure of the vaginal mucosa. In 1 patient
the air driven spray technique was used and all others received
straightforward injection. The traumatic ureteral injury was
repaired via a stented ureteroureterostomy and then sealed
with 2 ml. fibrin sealant.

Patients in group 2 included 5 men and 1 woman. Of the
men, 1 had inflammatory urethrocutaneous fistula, 2 had
traumatic bladder fistula and 1 had prostatorectal fistula
owing to combined external beam radiation/brachytherapy.
The woman had persistent vesicovaginal fistula after at-
tempted transvaginal and abdominal repair. For the in-
flammatory fistula repair 5 ml. fibrin sealant were injected
along the fistulous tract after accessing and fulgurating
the fistula endoscopically (fig. 1). The 2 traumatic fistulas
were amputated from the bladder via a retropubic ap-
proach and sealed with direct injection of 5 ml. fibrin
sealant into the fistulous tract (fig. 2). The prostatorectal
fistula was repaired via a single stage salvage prostatec-
tomy, rectal repair, bladder neck closure and ileocysto-
plasty with omental interposition. Bladder neck and rectal
anastomoses were each sealed with direct injection of 2 ml.
fibrin sealant before omental interposition. The vesicovag-
inal fistula was treated with transvaginal sealant instilla-
tion as monotherapy.

All patients in group 3 had complications of urological
surgical procedures and were treated with direct injection of
2 ml. fibrin sealant. Of the 7 patients 2 experienced life
threatening hemorrhage owing to coagulapathy after minor
genital surgery (radical orchiectomy in 1 patient who then
required warfarin sodium for vena caval thrombus, and in-
cision and drainage of a urinoma in 1 with thrombocytopenic
purpura). The patient who sustained extraperitoneal dehis-
cence of the abdominal wound after radical prostatectomy
was not an operative candidate because of a recent myocar-
dial infarction (see table).
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RESULTS

Overall, use of fibrin sealant as a surgical adjunct was
associated with an outstanding long-term clinical outcome in
94.7% (18 of 19) of the patients. Only 1 patient (5.3%) re-
quired additional surgery for the same clinical problem at
long-term followup (range 3 to 25 months, mean 13). The
failure in our series occurred when the air driven spray
application method was used in lieu of direct injection. A
vesicovaginal fistula developed in this group 1 patient after
attempted transvaginal closure of a cystotomy sustained dur-
ing vaginal hysterectomy.

Repair was successful in 100% of patients with complex
bladder/urethral fistulas (group 2) and urological surgical
complications (group 3). All patients with sealed rectal inju-
ries healed well with no adverse clinical sequelae. The pa-
tient who had sustained bulbous urethral perforation during
penile prosthesis implantation did well after sutured, sealed
repair followed immediately by an inflatable penile prosthe-
sis in the same setting. The 2 patients with life threatening
bleeding from postoperative coagulopathy attained complete
hemostasis after a single application of sealant.

DISCUSSION

Although all surgical fields have now reported great suc-
cess with fibrin sealant for a plethora of clinical purposes,4–6

urological experience has largely been limited to animal
studies and small case reports involving nonFDA approved
sealant.7 To our knowledge, this series represents the first
comprehensive report of the use of contemporary FDA ap-
proved fibrin sealant to manage urological trauma, fistulas
and surgical complications.

Fibrin sealant appears to be advantageous for urological
surgery as a hemostatic agent, tissue adhesive and urinary
tract sealant. Unlike synthetic tissue adhesive agents, it is
biocompatible and biodegradable through natural fibrinolytic
mechanisms, thereby preventing inflammation, foreign body

reactions and fibrosis while promoting healing.8 As a hemo-
static agent, fibrin sealant is effective because it provides
supraphysiological concentrations of fibrinogen directly to
the point of injury, overcoming concomitant deficiencies in
intrinsic and extrinsic coagulation pathways and, thus, am-
plifying the common final pathway of hemostasis.9

Fibrin sealant appears to promote healing by enhancing
local proliferation of fibroblasts and subsequent replacement
by connective tissue.8 It has been shown to prevent formation
of bronchopleural fistulas after pulmonary resection,10, 11 se-
cure skin grafts in reconstructive and burn surgery,12 and
occlude chronic anorectal13 and enterocutaneous14 fistulous
tracts. Endoscopic injection of fibrin sealant into a vesicovag-
inal fistulous tract in combination with bovine collagen has
been used to achieve continence,15 and serial injections of
sealant have resulted in occlusion of a ureterocutaneous fis-
tula.16 To our knowledge, this is the first report demonstrat-
ing successful long-term treatment of vesicocutaneous and
urethrocutaneous fistulas with commercial fibrin sealant.

Indications for fibrin sealant

No. Pts.

Group 1:
Cystotomy (during transvaginal hysterectomy) 6
Ureterotomy (traumatic) 1

Group 2:
Male bladder fistula (traumatic) 2
Male urethral fistula (inflammatory) 1
Rectoprostatic fistula (radiation) 1
Vesicovaginal fistula (postoperative) 1

Group 3:
Rectal injury (during radical prostatectomy) 3
Uncontrollable hemorrhage (coagulopathy) 2
Extraperitoneal wound dehiscence 1
Urethrotomy (during penile prosthesis placement) 1

Total 19

FIG. 1. Long urethrocutaneous fistula in quadriplegic patient re-
solved with instillation of 5 ml. fibrin sealant into tract.

FIG. 2. Traumatic 12 cm. bladder pseudodiverticulum resolved
with amputation of neck from bladder and instillation of 5 ml. fibrin
sealant into diverticulum cavity.
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One of the most promising urological applications lies in
the potential of fibrin sealant to provide an effective urinary
tract seal by reinforcing sutures in high risk urinary tract
anastomoses. Fibrin sealant has been used effectively to sup-
port approximating sutures in pyeloplasty,17 ureteral anas-
tomoses,18 vasovasostomy19 and vasoepididymostomy.20 This
application has also been demonstrated in an experimental
rat model in which skin sutures supported by fibrin sealant
provided watertight anastomosis immediately after surgery
and withstood significantly higher hydrostatic pressures
than did nonsealed anastomoses.21 We effectively reinforced
closure of the urinary tract in our patients with iatrogenic
injury (cystotomy, ureterotomy, urethrotomy). Watertight
closure with fibrin sealant support should prevent urinary
extravasation and reduce the risk of postoperative infection
or fistula formation.

Fibrin sealant promotes the simplified, successful trans-
vaginal management of gynecological cystotomy (fig. 3). Its
effectiveness appears equivalent to that of conventional tis-
sue transfer methods for bolstering bladder repair, such as
Martius, peritoneal or omental flaps, but superior in that the
time and morbidity of additional tissue transfer are avoided.
Peritoneal and omental flaps may not be readily available
when the urologist is called for intraoperative consultation
during a transvaginal procedure, and a Martius flap risks
postoperative disfigurement.

The only failure we experienced in these 19 patients was
with the air driven spray technique over urinary tract clo-
sure. Although this method enhances mixing of the aerosol-
ized fibrinogen and thrombin, a thinner coat of sealant is
delivered to the wound. We hypothesize that standard direct
dual-barrel syringe application provides a thicker layer of
sealant, which prevents urinary extravasation from surgical
wounds more effectively.

CONCLUSIONS

Fibrin sealant appears to offer a rapid and secure adjunct
to the management of genitourinary fistulas and injuries
through its hemostatic, tissue adhesive and urinary tract
sealant properties. Direct injection over a sutured anastomo-
sis appears to prevent urinary leakage and promote defini-
tive repair effectively. Although fibrin sealant use appears to
reduce risk and enhance clinical outcome in a variety of

challenging urological surgical problems, further study is
needed to define better the role and optimal delivery methods
for tissue adhesives in urology.

Drs. Edward Mueller and Edith Canby contributed to this
manuscript.

REFERENCES

1. DeCastro, B. J. and Morey, A. F.: Fibrin sealant for the recon-
struction of Fournier’s gangrene sequelae. J Urol, 167: 1774,
2002

2. Morey, A. F., McDonough, R. C., III, Kizer, W. S. and Foley, J. P.:
Drain-free simple retropubic prostatectomy with fibrin seal-
ant. J Urol, 168: 627, 2002

3. Canby-Hagino, E. D., Morey, A. F., Jatoi, I., Perahia, B. and
Bishoff, J. T.: Fibrin sealant treatment of splenic injury during
open and laparoscopic left radical nephrectomy. J Urol, 164:
2004, 2000

4. Rousou, J., Levitsky, S., Gonzalez-Lavin, L., Cosgrove, D.,
Magilligan, D., Weldon, C. et al: Randomized clinical trial of
fibrin sealant in patients undergoing resternotomy or reopera-
tion after cardiac operations. A multicenter study. J Thorac
Cardiol Surg, 97: 194, 1989

5. Kjaergard, H. K. and Fairbrother, J. E.: Controlled clinical stud-
ies of fibrin sealant in cardiovascular surgery—a review. Eur
J Cardiothorac Surg, 10: 727, 1996

6. Rutgeerts, P., Rauws, E., Wara, P., Swain, P., Hoos, A., Solleder,
E. et al: Randomised trial of single and repeated fibrin glue
compared with injection of polidocanol in treatment of bleed-
ing peptic ulcer. Lancet, 350: 692, 1997

7. Martinowitz, U., Varon, D., Jonas, P., Bar-Maor, A., Brenner, B.,
Leibovitch, I. et al: Circumcision in hemophilia: the use of
fibrin glue for local hemostasis. J Urol, 148: 855, 1992

8. Sierra, D. H.: Fibrin sealant adhesive systems: a review of their
chemistry, material properties and clinical applications. J Bio-
mater Appl, 7: 309, 1993

9. Spotnitz, W. D.: Commercial fibrin sealants in surgical care.
Am J Surg, 182: 8S, 2001

10. Mouritzen, C., Dromer, M. and Keinecke, H. O.: The effect of
fibrin glueing to seal bronchial and alveolar leakages after
pulmonary resections and decortications. Eur J Cardiothorac
Surg, 7: 75, 1993

11. York, E. L., Lewall, D. B., Hirji, M., Gelfand, E. T. and Modry,
D. L.: Endoscopic diagnosis and treatment of postoperative
bronchopleural fistula. Chest, 97: 1390, 1990

12. Greenhalgh, D. G., Gamelli, R. L., Lee, M., Delavari, M., Lynch,
J. B., Hansbrough, J. F. et al: Multicenter trial to evaluate the
safety and potential efficacy of pooled human fibrin sealant for
the treatment of burn wounds. J Trauma, 46: 433, 1999

13. Park, J. J., Cintron, J. R., Orsay, C. P., Pearl, R. K., Nelson, R. L.,
Sone, J. et al: Repair of chronic anorectal fistulae using com-
mercial fibrin sealant. Arch Surg, 135: 166, 2000

14. Hwang, T. L. and Chen, M. F.: Randomized trial of fibrin tissue
glue for low output enterocutaneous fistula. Br J Surg, 83: 112,
1996

15. Morita, T. and Tokue, A.: Successful endoscopic closure of radi-
ation induced vesico-vaginal fistula with fibrin glue and bo-
vine collagen. J Urol, 162: 1689, 1999

16. Tsurusaki, T., Sakai, H., Nishikido, M., Matsuya, F., Kanetake,
H. and Saito, Y.: Occlusion therapy for an intractable
transplant-ureteral fistula using fibrin glue. J Urol, 155: 1698,
1996

17. Eden, C. G., Sultana, S. R., Murray, K. H. and Carruthers, R. K.:
Extraperitoneal laparoscopic dismembered fibrin-glued pyelo-
plasty: medium-term results. Br J Urol, 80: 382, 1997

18. Kram, H. B., Ocampo, H. P., Yamaguchi, M. P., Nathan, R. C.
and Shoemaker, W. C.: Fibrin glue in renal and ureteral
trauma. Urology, 33: 215, 1989

19. Silverstein, J. I. and Mellinger, B. C.: Fibrin sealant vasal anas-
tomosis compared to conventional sutured vasovasostomy in
the rat. J Urol, 145: 1288, 1991

20. Shekarriz, B. M., Thomas, A. J., Jr., Sabanegh, E., Kononov, A.
and Levin, H. S.: Fibrin-glue assisted vasoepididymostomy: a
comparison to standard end-to-side microsurgical vasoepididy-
mostomy in the rat model. J Urol, 158: 1602, 1997

21. Oosterlinck, W., Cheng, H., Hoebeke, P. and Verbeeck, R.: Wa-
tertight sutures with fibrin glue: an experimental study. Eur
Urol, 23: 481, 1993

FIG. 3. Management algorithm for intraoperative consultation for
bladder injury during transvaginal hysterectomy.
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