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Limited eye movement caused by clumping of fibrin
glue used in blowout fracture surgery: a care report

Jin Yong Shin, Nae-Ho Lee, Min-Seok Kim, Si-Gyun Roh, Yoon Kyu Chung

Department of Plastic and Reconstructive Surgery, Jeonbuk National University Hospital, Jeonbuk National University Medical School, Jeonju,
Korea

Fibrin glue is a topical agent widely used for hemostasis, wound healing, and surgical adhesion. Complications of fibrin glue itself are ex-
tremely rare because it is absorbed over time, but can occur as a result of inappropriate application. We report a case of a postoperative
complication caused by inappropriate application of fibrin glue in blow-out fracture surgery. A 65-year-old male patient presented with peri-
orbital swelling and an open wound on the right infraorbital area. Computed tomography showed a right orbital floor fracture. After reduc-
tion of the herniated tissue into the orbit, an implant was inserted and fibrin glue was applied to stabilize the implant. This procedure was
performed without difficulty, but the patient complained of persistent diplopia and limited eyeball movement after surgery. An imaging
study showed a mass-like lesion, which was not a hematoma, in the orbital cavity. In a second operation, the mass was identified as clot-
ted fibrin glue that had not been applied properly. After removal, the patient’s symptoms were relieved without further complications. Ap-
propriate and careful application of fibrin glue is necessary to avoid unnecessary complications.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging
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INTRODUCTION

Fibrin glue is widely used for hemostasis, wound healing, and
tissue adhesion in several surgical fields, including skin graft-
ing, microvascular surgery, breast surgery, neurosurgery, facelift
surgery, and cardiac surgery. It can also be used for implant fix-
ation in orbital wall fracture surgery [1,2]. Fibrin glue itself is
considered very safe in terms of complications, although viral
transmission may theoretically occur. Nonetheless, complica-
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tions can take place when fibrin glue is used inappropriately
[3,4]. Herein, we report an uncommon postoperative complica-
tion caused by the inappropriate application of fibrin glue in
orbital wall fracture surgery.

CASE REPORT

A 65-year-old man with no significant medical history present-
ed to the emergency department with periorbital swelling and
tenderness, with an open wound on the right infraorbital area
caused by trauma. A clinical examination revealed double vi-
sion and limited eyeball movement on upward gaze. A 5-cm-
long subcutaneous layer laceration was also noted. Computed
tomography (CT) images revealed a right orbital floor fracture
reaching the posterior region, with herniation of soft tissues in
the maxillary sinus (Fig. 1).

The open wound in the right infraorbital area was sutured
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Fig. 1. Preoperative computed tomography scan shows an inferior
wall fracture of the right orbit, with a fracture of the right inferior
orbital wall and herniation of orbital tissues. (A) Coronal image. (B)
Sagittal image.

under local anesthesia. Five days after admission, surgical re-
pair of the fracture was performed through the previously su-
tured wound under general anesthesia. After reduction of the
herniated tissues, an absorbable implant (T&R Mesh - orbital
type; T&R Biofab Co., Ltd., Siheung, Korea) was trimmed to be
slightly larger than the defect and inserted. A forced duction
test after implant placement showed a negative result, and globe
motility was intact. Next, 1.5 cc of fibrin glue (Greenplast-Q,
Green Cross Co., Yongin, Korea) was applied between the im-
plant and the orbital tissues for implant stabilization, hemosta-
sis, and wound healing. The fibrin glue was applied without
difficulty, and there was little bleeding in the operation field.
After the initial operation, there were no specific ocular symp-
toms and pain; however, we noted mild swelling, diplopia, and
a slight limitation of eyeball movement. We considered these to
be temporary postoperative sequelae and prescribed a cortico-
steroid to decrease the swelling. Nonetheless, the patient com-
plained of persistent diplopia and limited eyeball movement.

Therefore, a postoperative CT scan was taken 4 days after sur-
gery. The CT scan showed a well-defined, homogeneous, mass-
like lesion just under the extraocular muscle. The herniated tis-
sues were well reduced, and there was no evidence of hemato-
ma formation. Magnetic resonance imaging (MRI) was thus
performed 5 days after surgery for an accurate diagnosis of the
lesion. Similar to the CT scan, a mass-like lesion was observed
on MRI. According to the radiologist, there was a focal non-en-
hancing mass-like lesion. The mass was ovoid and measured
about 1.5 0.6 x 1.2 cm. The radiologist thought it was a foreign
body, but stated that, although unlikely, it could be a hematoma
(Fig. 2).

We planned a second operation, which was performed under
general anesthesia 6 days after the first surgery. Restriction was
noted in the forced duction test. We approached the surgical

Fig. 2. Postoperative magnetic resonance imaging shows a well-de-
fined, non-enhancing mass-like lesion beneath the inferior oblique
muscle in the right inferior orbital cavity. (A) Coronal image. (B)
Sagittal image.

Fig. 3. Fibrin glue was identified between the implant and orbital
tissues.

site through the previous suture. During exploration, a clot
formed by the previously applied fibrin was observed between
the implant and soft tissues. It was thick in the vertical dimen-
sion and narrow laterally, since it was pooled on the concave
implant without sufficiently covering the implant (Fig. 3). The
fibrin clot also interfered with the movement of the muscle by
compression in a confined area. Since there were no adhesions,
it was removed easily;, and the forced duction test was negative
in an intraoperative examination (Fig. 4).

Next, 1.5 cc of fibrin glue was applied again carefully to stabi-
lize the implant. We performed the forced duction test again as
a final check. After the second operation, the patient's symp-
toms were relieved and he was discharged without additional
complications.
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Fig. 4. Removed fibrin glue that had been inappropriately applied.

DISCUSSION

As a topical agent, fibrin glue is constituted using two separate
syringes; when mixed, it forms a stable, semi-solid fibrin clot by
a reaction similar to the last step in the coagulation phase of
physiologic hemostasis. Its efficacy has been thoroughly docu-
mented in the literature. Therefore, many surgeons have used
fibrin glue as a hemostatic agent, a sealing agent, an adhesive
agent, and, recently, as a targeted delivery system [1]. Fibrin
glue has been used as an adjunct in many surgical specialties,
including cardiothoracic surgery, neurologic surgery, skin
grafts, facelift surgery, breast surgery, gastrointestinal surgery,
and microvascular surgery. It has also been used for facial bone
surgery [2,5,6].

The orbital wall is thinner and more fragile than other bones,
and the decision to perform surgical repair is determined by
the patient’s condition and severity [7]. A bone defect may oc-
cur if repositioning the fracture fragment does not achieve suf-
ficient stabilization and fracture fragments are displaced from
the orbital cavity. Surgeons usually reconstruct bone defects us-
ing implants, and proper implant fixation is essential to prevent
implant displacement. In a blow-out fracture that does not need
an implant, rigid fixation of the bone segments is important
[8,9]. Wire, screws, and plates are usually used for fixation of
the implant or bone fragments. However, it is sometimes diffi-
cult to make holes in the remaining bone and fix them firmly.
Using fibrin glue can overcome this problem. Therefore, we
routinely use fibrin glue for implant fixation in orbital wall frac-
ture surgery [10-14].

Although viral transmission may theoretically occur as a
complication of fibrin glue, its manufacturing process is strictly
regulated; as a result, there have been no known cases of viral
transmission associated with the use of commercial fibrin glue.
Fibrin glue is only contraindicated in patients with hypersensi-
tivity to bovine proteins due to the presence of bovine aprotinin
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[3]. Nonetheless, several studies have reported that the inappro-
priate application of fibrin glue can cause complications. Gross-
man et al. [4] observed complications while using fibrin glue as
an alternative to reduce the use of bulky dressings, drains, and
postoperative garments in aesthetic facial procedures. In their
study, 105 patients underwent 128 operations, and there were
10 cases of seroma and five cases of skin necrosis in the early
postoperative period. The authors found that problems oc-
curred in various aspects of the preparation and application of
fibrin glue (e.g., poor melting, inappropriate positioning, incon-
sistent application, and incorrect application timing) rather
than in the fibrin glue itself. As a relevant parallel to the present
study, nonhomogeneous application and exceptionally thick ar-
eas of fibrin glue caused problems by acting as a barrier. They
also stated that no more complications occurred after they rec-
ognized and fixed this problem [4]. Similarly, O’'Grady et al. [5]
stated that a thick layer of fibrin glue between the graft and host
bed interface interfered with the healing process to a greater ex-
tent than a thin layer of fibrin glue in a skin graft, potentially re-
sulting in graft failure. Ohta et al. [15] also performed transpo-
sition surgery in vessels with adhesion and recommended that
the smallest possible amount of fibrin glue should be used to
avoid adhesion to surrounding neurovascular elements. How-
ever, no previous reports have described fibrin glue complica-
tions in blow-out fracture surgery, as described herein.

In facial bone surgery, it is important to apply fibrin glue suf-
ficiently and homogeneously, but not thickly. There are no
guidelines on the dosage and technique for using fibrin glue in
blow-out fracture surgery. However, based on our experience,
the application of 1.0 to 1.5 cc of fibrin glue, mainly on the im-
plant margin, is adequate depending on the size of the defect
and implant. We have used this method for many years, and
until this case, we obtained satisfactory results without compli-
cations. In this case, we did not apply the fibrin glue with suffi-
cient care, which is thought to have been the cause of the com-
plication. When fibrin glue is used for hemostasis or wound
healing in other parts of the body, inappropriate application
would be unlikely to cause a complication, and even if a com-
plication does occur, the fibrin glue will be absorbed over time.
However, the infraorbital cavity has unique anatomical features.
This confined and concave space includes small but important
muscles responsible for fine movements of the orbit. As a result,
inappropriately applied fibrin glue can form a thick fibrin clot
in this confined space and compress the tissues and muscles,
thereby restricting ocular muscle movement. The movement of
the eyeball is very important in daily activities, and even a slight
limitation can cause severe discomfort.

In our case, it might have been possible for the symptoms to
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be relieved as the fibrin glue was re-absorbed over time. How-
ever, we did not initially know that the fibrin glue was the cause
of the complication. Therefore, we planned exploratory surgery
to remove the unknown mass shown on imaging, which was
thought to be the cause of the patient’s symptoms.

In conclusion, careful attention and precisely controlled place-
ment are required during blow-out fracture surgery using fibrin
glue. Even if the surgical field of view is narrow, we must visually
check whether fibrin glue is applied properly to the desired area
with a homogeneous thickness, and a spray applicator can help
for this purpose [16]. After application, tissue traction should be
maintained until clot formation. An additional forced duction
test after clot formation is very helpful as a final check. Finally,
application of a large volume of fibrin glue should be avoided.

NOTES

Conflict of interest

No potential conflict of interest relevant to this article was re-
ported.

Ethical approval

The study was approved for exemption by the Institutional Re-
view Board of Jeonbuk National University Hospital (IRB ex-
emption No. CUH 2022-07-001).

Patient consent

The patient provided written informed consent for the publica-
tion and use of his images.

ORCID

Jin Yong Shin https://orcid.org/0000-0003-2680-7411
Nae-Ho Lee https://orcid.org/0000-0003-1354-8203
Min-Seok Kim https://orcid.org/0000-0002-0775-3625
Si-Gyun Roh https://orcid.org/0000-0003-2865-0075
Yoon Kyu Chung https://orcid.org/0000-0002-0401-3912
Author contribution

Conceptualization: Jin Yong Shin, Nae-Ho Lee. Methodology:
Yoon Kyu Chung. Writing - original draft: Jin Yong Shin, Min-
Seok Kim. Writing - review & editing: Jin Yong Shin, Nae-Ho
Lee, Min-Seok Kim, Si-Gyun Roh, Yoon Kyu Chung. Investiga-
tion: Si-Gyun Roh. Supervision: Nae-Ho Lee. Validation: Jin
Yong Shin.

REFERENCES

1. Spotnitz WD. Fibrin sealant: the only approved hemostat, seal-

10.

11.

12.

13.

14.

15.

16.

Archives of Craniofacial Surgery

ant, and adhesive-a laboratory and clinical perspective. ISRN
Surg 2014;2014:203943.

. Mobley SR, Hilinski J, Toriumi DM. Surgical tissue adhesives.

Facial Plast Surg Clin North Am 2002;10:147-54.

. Joch C. The safety of fibrin sealants. Cardiovasc Surg 2003;11

Suppl 1:23-8.

. Grossman JA, Capraro PA, Burneikis V. Minimizing complica-

tions in the use of fibrin sealant in aesthetic facial procedures.
Aesthet Surg ] 2001;21:32-9.

. O'Grady KM, Agrawal A, Bhattacharyya TK, Shah A, Toriumi

DM. An evaluation of fibrin tissue adhesive concentration and
application thickness on skin graft survival. Laryngoscope
2000;110:1931-5.

. Giampapa VC, Bitar GJ. Use of fibrin sealant in neck contour-

ing. Aesthet Surg ] 2002;22:519-25.

. Lee Y]J. Orbital floor fracture repair with implants: a retrospec-

tive study. Arch Craniofac Surg 2021;22:177-82.

. Jung JS, Kang DH, Lim NK, Kim H. Orbital wall restoration

with primary bone fragments in complex orbital fractures: a
preliminary study. Arch Craniofac Surg 2020;21:156-60.

. Jang HU, Kim SY. Biodegradable implants for orbital wall frac-

ture reconstruction. Arch Craniofac Surg 2020;21:99-105.
Kyung H, Song SH, Kang N, Oh SH. Medpor implant fixation
using fibrin glue in blowout fracture surgery. ] Craniofac Surg
2013;24:1781-4.

Jo EJ, Yang HJ, Kim JH. Fixation of fractured inferior orbital
wall using fibrin glue in inferior blowout fracture surgery. ]
Craniofac Surg 2015;26:¢33-6.

Park TJ, Jung TY, Kim BY, Kim S, Kim M]J, Kwon JH, et al.
Usefulness of fibrin glue in transantral orbital floor fracture re-
pair using bioresorbable panel. Korean ] Otorhinolaryngol-
Head Neck Surg 2017;60:69-75.

Yang JH, Chang SC, Shin JY, Roh SG, Lee NH. Use of resorb-
able mesh and fibrin glue for restoration in comminuted frac-
ture of anterior maxillary wall. Arch Craniofac Surg 2018;19:
175-80.

Kim J, Yang HJ, Kim JH, Kim SJ. Reduction of the isolated an-
terior wall of the maxillary sinus fracture with double urinary
balloon catheters and fibrin glue. Arch Craniofac Surg 2017;18:
238-42.

Ohta M, Komatsu F, Abe H, Sakamoto S, Tsugu H, Oshiro S, et
al. Complication caused by use of fibrin glue in vessel transpo-
sition for trigeminal neuralgia. Neurol Med Chir (Tokyo) 2008;
48:30-2.

Chaurasia SS, Champakalakshmi R, Angunawela RI, Tan DT,
Mehta JS. Optimization of fibrin glue spray systems for oph-
thalmic surgery. Transl Vis Sci Technol 2012;1:2.

231


https://doi.org/10.1155/2014/203943
https://doi.org/10.1155/2014/203943
https://doi.org/10.1155/2014/203943
https://doi.org/10.1016/s1064-7406(02)00014-7
https://doi.org/10.1016/s1064-7406(02)00014-7
https://doi.org/10.1016/S0967-2109(03)00068-1
https://doi.org/10.1016/S0967-2109(03)00068-1
https://doi.org/10.1067/maj.2001.113197
https://doi.org/10.1067/maj.2001.113197
https://doi.org/10.1067/maj.2001.113197
https://doi.org/10.1097/00005537-200011000-00031
https://doi.org/10.1097/00005537-200011000-00031
https://doi.org/10.1097/00005537-200011000-00031
https://doi.org/10.1097/00005537-200011000-00031
https://doi.org/10.1067/maj.2002.129624
https://doi.org/10.1067/maj.2002.129624
https://doi.org/10.7181/acfs.2020.00640
https://doi.org/10.7181/acfs.2020.00640
https://doi.org/10.7181/acfs.2020.00101
https://doi.org/10.7181/acfs.2020.00101
https://doi.org/10.7181/acfs.2020.00101
https://doi.org/10.7181/acfs.2020.00010
https://doi.org/10.7181/acfs.2020.00010
https://doi.org/10.1097/SCS.0b013e3182a21076
https://doi.org/10.1097/SCS.0b013e3182a21076
https://doi.org/10.1097/SCS.0b013e3182a21076
https://doi.org/10.1097/SCS.0000000000001293
https://doi.org/10.1097/SCS.0000000000001293
https://doi.org/10.1097/SCS.0000000000001293
https://doi.org/10.3342/kjorl-hns.2016.16978
https://doi.org/10.3342/kjorl-hns.2016.16978
https://doi.org/10.3342/kjorl-hns.2016.16978
https://doi.org/10.3342/kjorl-hns.2016.16978
https://doi.org/10.7181/acfs.2018.01942
https://doi.org/10.7181/acfs.2018.01942
https://doi.org/10.7181/acfs.2018.01942
https://doi.org/10.7181/acfs.2018.01942
https://doi.org/10.7181/acfs.2017.18.4.238
https://doi.org/10.7181/acfs.2017.18.4.238
https://doi.org/10.7181/acfs.2017.18.4.238
https://doi.org/10.7181/acfs.2017.18.4.238
https://doi.org/10.2176/nmc.48.30
https://doi.org/10.2176/nmc.48.30
https://doi.org/10.2176/nmc.48.30
https://doi.org/10.2176/nmc.48.30
https://doi.org/10.1167/tvst.1.2.2
https://doi.org/10.1167/tvst.1.2.2
https://doi.org/10.1167/tvst.1.2.2

