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Use of a Gelatin-Thrombin Hemostatic Matrix
for Secondary Bleeding After Pediatric Tonsillectomy
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IMPORTANCE Secondary posttonsillectomy bleeding associated with oozing from multiple
sites or overcauterized tonsillar bed deserves special evaluation.

OBJECTIVE To evaluate the use of an absorbable, flowable gelatin-thrombin hemostatic
matrix (GTHM) sealant for secondary bleeding after tonsillectomy.

DESIGN, SETTING, AND PARTICIPANTS This was a retrospective data analysis, with information
gathered from medical records of pediatric patients with secondary posttonsillectomy
bleeding treated with the GTHM between 2012 and 2016 at a referral center and a local
satellite facility. Forty-two pediatric patients admitted with secondary bleeding after
tonsillectomy characterized by diffuse bleeding, multiple bleeding sites, or an overcauterized
tonsillar bed, were treated with GTHM. Exclusion criteria were a bleeding disorder, genetic
syndrome associated with abnormal oropharyngeal anatomy, and hemorrhage from a single
site.

EXPOSURES GTHM was used to treat posttonsillectomy secondary bleeding.

MAIN OUTCOMES AND MEASURES Patient medical records were reviewed for information
relevant to this study: (1) patient history, the tonsillectomy surgical technique used, and
whether there were prior bleeding episodes (and if so, methods of treatment); (2) physical
examination and laboratories on presentation, operative report details, and results of
treatment; (3) hospital course and whether any further bleeding episodes occurred; and (4)
hospital follow-up information (range, 3-20 months).

RESULTS The study population comprised 22 boys (52%) and 20 girls (48%) (a total of 42
patients), and the mean (SD) age was 7 (2.7) years (range, 4-14 years). Two patients had
presented with recurrent secondary bleeding necessitating multiple operations, but the
others had only 1 episode. The mean day of occurrence of bleeding was on the eighth day
(range, day 7-12; median, day 10). Only 2 patients required blood transfusions: they were the
same patients who underwent multiple operations for recurrent episodes of secondary
bleeding. All patients except for 1 (41 of 42) were discharged without further bleeding
following treatment. No adverse effects were reported.

CONCLUSIONS AND RELEVANCE Results suggest that GTHM is generally simple, safe, and
effective for use in the treatment of posttonsillectomy secondary bleeding types not
associated with a direct vein or artery source but oozing from multiple sites and/or
overcauterized tonsillar bed that cannot be stopped by traditional hemostatic methods.
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T onsillectomy is one the most common surgical proce-
dure performed by otolaryngologists.1 Posttonsillec-
tomy bleeding is a common complication of tonsillec-

tomy, but can be life-threatening if diagnosed late or not treated
properly.2 Posttonsillectomy bleeding is commonly classified
as primary (<24 hours) or secondary (≥24 hours) depending
on how long after surgery it occurs. Many studies have been
performed to determine the best method for achieving hemo-
stasis with posttonsillectomy bleeding. In these studies, mo-
nopolar cautery, bipolar cautery, ligation, embolization, and
absorbable hemostatic agents have been used and compared.
An absorbable, flowable gelatin-thrombin hemostatic matrix
(GTHM) agent (Floseal Hemostatic Matrix, Baxter Inc) was first
approved in 1999 by the US Food and Drug Administration
(FDA) and has been used in cardiac, vascular, and spinal
surgery.3,4 It is a combination of a gelatin matrix and throm-
bin, and stops bleeding by making composite particles of fi-
brin clot at the bleeding site by biophysical hemostasis. GTHM
is applied to the surface of the bleeding tissue, fills the area,
and (due to the granules in the compound) conforms to the
shape of the wound surface. Blood accumulates and is ex-
posed to thrombin, and a clot forms around the mechanically
stable matrix provided by the granules. Because of the struc-
tural integrity of the gelatin fibrin matrix, it remains in place
at the tissue surface. GTHM is absorbed in 6 to 8 weeks, de-
pending on wound healing.3,4

The purpose of our study was to investigate whether GTHM
may be used successfully to manage pediatric posttonsillec-
tomy secondary bleeding. To our knowledge, there are no avail-
able data on the use of GTHM for this particular application.

Methods
Patient Selection and Evaluation
Medical records from a total of 42 patients who were admit-
ted to our hospital between January 2012 and March 2016 were
retrospectively reviewed for this study. The institutional re-
view board of Pendik Training and Research Hospital, Mar-
mara University Medical Faculty, approved this study. Cases
included pediatric patients who had undergone tonsillec-
tomy owing to recurrent tonsillitis and upper airway obstruc-
tion and met specific clinical criteria: (1) onset of bleeding 24
hours or more after tonsillectomy (secondary); (2) diffuse or
multiple bleeding sites, or an overcauterized tonsillar bed that
is any observable tissue necrosis secondary to excessive cau-
terization of tonsillar fossa on physical examination; and (3)
they had GTHM used for urgent bleeding control. Patients with
1 or more of the following were excluded: bleeding diathesis;
genetic conditions involving characteristic anatomical fea-
tures associated with inadequate surgical exposure (includ-
ing Down syndrome, Prader-Willi syndrome, and Angelman
syndrome, as well as mucopolysaccharidosis); and bleeding
from a single source originating from a vein or artery that could
be controlled with traditional methods (ligation, cautery).

Detailed patient history, including previous bleeding epi-
sodes, family history of bleeding disorders, physical exami-
nation findings, laboratory studies, and intraoperative notes,

were reviewed retrospectively from the hospital records. All
patients had basic screening tests for bleeding disorders: com-
plete blood cell count, prothrombin time/partial thromboplas-
tin time, international normalized ratio, bleeding time or plate-
let function assay, thrombin time, peripheral blood smear
review, and fibrinogen. In addition, in patients with a sus-
pected bleeding diathesis, a detailed bleeding panel was per-
formed; factor assays of II, V, VII, VIII, IX, X, XI, and XII;
von Willebrand factor antigen and activity (Ristocetin assay);
mixing studies; a coagulation factor inhibitor panel; platelet
aggregation studies; platelet-associated immunoglobulin lev-
els; PAI-1 activity and alpha 2-antiplasmin levels; and acti-
vated protein C resistance testing. Preoperative blood trans-
fusion was performed for patients with decreased hemoglobin
level (<7 g/dL [70 g/L]) and/or symptoms of tachycardia and
hypotension.

After obtaining written informed consent from the par-
ents, all patients underwent urgent bleeding control under gen-
eral anesthesia in the operating room with the use of GTHM.
After bleeding was controlled, intravenous fluids and amoxi-
cillin–clavulanic acid were given. For pain management,
paracetamol was used. Nonsteroid anti-inflammatory drugs
were avoided owing to possible platelet dysfunction.5 Oral in-
take was started on day 1 following the procedure.

Surgical Technique
General anesthesia was given to all patients. Blood transfu-
sion was performed if indicated intraoperatively. Patients were
closely monitored and, after normothermia, normovolemia,
and an adequate hemoglobin level (>10 g/dL) were obtained,
intubation was performed, and the procedure began. The pa-
tients were put in Rose position, in which both the head and
neck are extended and a silicone bag is placed under the shoul-
der blades. A Boyle-Davis mouth gag was placed to obtain an
optimum surgical field for bleeding control. In patients with
bleeding from one source that originated from a vein or ar-
tery, bleeding control was obtained by traditional methods (bi-
polar cautery or ligation), whereas GTHM was used to obtain
hemostasis in patients with diffuse bleeding or multiple bleed-
ing sites from the tonsillar bed, or who were found to have ex-
cessive cauterization from prior surgery. Five milliliters of
GTHM were squeezed onto the area to cover the bleeding site

Key Points
Question Can gelatin-thrombin hemostatic matrix (GTHM) agent
be used to manage pediatric posttonsillectomy secondary
bleeding effectively?

Findings Retrospective medical records of 42 patients were
reviewed. All patients except for 1 (41 of 42) were discharged
without further bleeding following treatment. No adverse effects
were reported.

Meaning Based on this study, GTHM is a simple, safe, and
effective technique that can be used as a first-line treatment for a
patient with secondary posttonsillectomy bleeding, especially
patients with oozing from multiple sites and/or from an
overcauterized tonsillar bed.

Gelatin-Thrombin Hemostatic Matrix for Posttonsillectomy Bleeding Original Investigation Research

jamaotolaryngology.com (Reprinted) JAMA Otolaryngology–Head & Neck Surgery October 2016 Volume 142, Number 10 955

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 03/05/2022

http://www.jamaotolaryngology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2016.1678


Copyright 2016 American Medical Association. All rights reserved.

and the tonsillar bed. Next, the area was gently compressed
with a surgical gauze pad for 5 minutes to obtain equal distri-
bution of the hemostatic agent over the tonsillar bed (Figure).

After the procedure, the criteria for discharge included a
nonbleeding tonsillar bed, adequate oral intake, and no need
for blood transfusion.

Outcome Parameter
Postoperative follow-up medical records were evaluated to de-
termine whether further bleeding necessitating intervention
occurred.

Statistical Analysis
Statistical analyses were performed using SPSS software (ver-
sion 15.0 for Windows; SPSS Inc). The sample characteristics
are presented as numbers, means (SDs), and ranges. Differ-
ences in the group were analyzed with McNemar test, and sig-
nificance was set at P < .05.

Results
The study population comprised 22 boys (52%) and 20 girls
(48%) (a total of 42 patients), and the mean (SD) age was 7 (2.7)
years (range, 4–14 years). Two patients had presented with re-

current secondary bleeding necessitating multiple opera-
tions, but the others had only 1 episode. The mean day of oc-
currence of bleeding was on the eighth day (range, day 7-12;
median, day 10). Only 2 patients required blood transfusions:
they were the same patients who underwent multiple opera-
tions for recurrent episodes of secondary bleeding. Impor-
tantly, after treatment with GTHM at our institution, there were
no recurrences of posttonsillectomy bleeding in 41 of the 42
patients during the 3-month follow-up period.

On physical examination, 32 patients were found to have
unilateral diffuse oozing from the tonsillar beds, and 10 showed
bilateral diffuse oozing. Nine patients had tonsillectomy with
the use of bipolar electrocautery at our institution. Of the 33
patients who had tonsillectomies at other facilities, 14 had op-
erations with the use of bipolar electrocautery; 13 had ther-
mal welding; and the rest (6), had monopolar electrocautery.

One 10-year-old patient had recurrent secondary hemor-
rhagic episodes that required 4 different operations. Bipolar
cauterization was performed the first 3 times at another facil-
ity before she was referred to our hospital after bleeding re-
curred the fourth time. Physical examination on her arrival
showed extensive cauterization of the tonsillar bed with mul-
tiple sites of oozing. A detailed bleeding panel was per-
formed because of suspected bleeding diathesis. However, re-
sults of all the coagulation tests were in normal limits. Bleeding

Figure. Intraoperative Use of Gelatin-Thrombin Hemostatic Matrix (GTHM)

Overcauterized tonsillar bedA

Left side of tonsillar bedC

Right side of tonsillar bedB

Final appearanceD

A, Oozing from multiple sites from an
overcauterized tonsillar bed.
B, GTHM use on the right side.
C, GTHM use on the left side.
D, Final appearance after hemostasis
was achieved.

Research Original Investigation Gelatin-Thrombin Hemostatic Matrix for Posttonsillectomy Bleeding

956 JAMA Otolaryngology–Head & Neck Surgery October 2016 Volume 142, Number 10 (Reprinted) jamaotolaryngology.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 03/05/2022

http://www.jamaotolaryngology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2016.1678


Copyright 2016 American Medical Association. All rights reserved.

was due to overcauterization, so we decided to use GTHM for
bleeding control to prevent further tissue necrosis (Figure). Af-
ter bleeding was controlled, it did not recur, and the patient
was discharged on day 4 when she achieved adequate oral in-
take. Follow-up on day 14 showed complete reepithelization
of the surgical sites.

The other patient with recurrent hemorrhage was a 6-year-
old boy with a history remarkable for the fact that he was con-
ceived by in vitro fertilization after 13 unsuccessful attempts.
He had 5 episodes of secondary bleeding. The first occurred
on day 10, with a single focus of bleeding from the left upper
pole, and bleeding was stopped with bipolar cautery. On day
16, he had diffuse bleeding from the left tonsillar bed, and
GTHM was used to obtain hemostasis. On day 26, he devel-
oped a massive pulsatile hemorrhage from the left tonsillar bed,
and digital subtraction angiography was performed in the op-
erating room to determine the source. The study showed that
the external carotid artery (ECA) was eroded just distal to the
bifurcation point, with an eroded segment of 2.42 mm, and em-
bolization was successfully performed at that time. On day 28,
again there was massive pulsatile bleeding from the left ton-
sillar bed. On repeated neck exploration, an area of necrosis
of the ECA and a portion of the common carotid artery (CCA)
were found. The occlusion test demonstrated adequate con-
tralateral circulation in the circle of Willis; therefore, the ECA
was ligated with a hemoclip, and the necrosed segment of CCA
was excised and an end-to-end anastomosis was performed.
A pectoralis myocutaneous flap was used to seal the tonsillar
bed. On day 30, a hematoma developed in the left side of the
neck, requiring neck exploration once more. There was bleed-
ing from the CCA with extensive necrosis. Owing to the amount
of necrosis, the proximal and distal stumps of the CCA and the
ICA were ligated. After the operation, no neurological se-
quelae were noted, and the patient was discharged on day 40.
At follow-up 1 year later, he showed no evidence of long-term
complications.

Discussion
In this study, we evaluated the efficacy of GTHM for control-
ling secondary bleeding after pediatric tonsillectomy. We found
that GTHM to be an effective product for this application, par-
ticularly for patients with multiple bleeding sites and/or an over-
cauterized tonsillar bed. Although tonsillectomy is one of the
most commonly performed surgical procedures in the pediat-
ric population across the world, it is still one of the greatest chal-
lenges for otorhinolaryngologists owing to bleeding complica-
tions, which can sometimes be fatal.1 There are new surgical and
hemostatic techniques (eg, thermal welding, bipolar radiofre-
quency, harmonic scalpel, and laser); however, morbidity re-
mains a major problem.6,7 Posttonsillectomy bleeding is a se-
rious complication that causes significant morbidity, with rates
of 0.28% to 20% (variable rates have been reported with dif-
ferent surgical techniques), and rare mortality.8

Lowe and van der Meulen9 reported that the rate of sec-
ondary bleeding after tonsillectomy depends on the surgical
technique: they found the postoperative bleeding rate to be

higher for bipolar diathermy tonsillectomy than with the cold
knife technique. In addition, the rates of bleeding and pain af-
ter tonsillectomy has been shown in several studies to be in-
creased with cauterization.10,11

In many studies involving other surgical sites, it has been
shown that GTHM controls intraoperative and postoperative
bleeding effectively. These procedures have included prosta-
tectomy, thoracolumbar spinal surgery, thyroidectomy, and
dacryocystorhinostomy.12-15 Gall at al16 prospectively stud-
ied 18 patients to examine GTHM use for bleeding after posten-
doscopic sinus surgery. They reported that it is safe and effec-
tive for use during and after surgery, and does not affect wound
healing.

Docimo et al14 studied 206 patients who were separated
into 4 groups according to the hemostatic technique used: stan-
dard total thyroidectomy, harmonic scalpel, GTHM, and a com-
bination of the harmonic scalpel and GTHM. They reported that
the combination of the harmonic scalpel and GTHM is effec-
tive for reducing postsurgical drain output and providing a
complementary hemostatic approach in patients undergoing
total thyroidectomy. Côté et al17 performed a prospective clini-
cal trial on epistaxis patients with continued hemorrhage af-
ter adequate nasal packing. Their results suggest that GTHM
is highly effective in the treatment of persistent epistaxis.

Mathiasen and Cruz18 looked at GTHM use vs cauteriza-
tion for the treatment of intraoperative bleeding during ad-
enoidectomy in 70 patients. They found that, compared with
cauterization, procedures done using GTHM took signifi-
cantly less time to achieve hemostasis and were associated with
less blood loss. Furthermore, the patients treated with GTHM
returned to a regular diet sooner and used less prescription pain
medication. Jo at al19 performed a prospective, randomized
clinical trial of 68 consecutive patients undergoing cold steel
adenotonsillectomy. Patients received either GTHM or elec-
trocautery for hemostasis, and the efficacy of the 2 treat-
ments was compared. Results showed that patients treated
with GTHM had shorter operative times, less blood loss, less
postoperative pain, and use of pain medications, a faster re-
turn to oral intake, and faster mobility.

Similar to these studies, we used GTHM as a hemostatic
agent to obtain control of secondary bleeding in pediatric pa-
tients with diffuse or multiple tonsillar bleeding sites, and/or
with bleeding associated with overcauterization. We found
GTHM to be an effective agent for this application. This is very
important because, in cases such as these, traditional cauter-
ization techniques cannot be used.

It is important to state that multiple bleeding episodes,
younger age, higher difference of preoperative and postop-
erative hemoglobin concentration, inadequate oral intake, and
secondary infections are the comorbid factors that can pro-
long hospitalization and follow-up period. For such patients,
hospitalization, and follow-up period should be individual-
ized. They should be hospitalized until they attain normal he-
moglobin concentration, adequate oral intake, and complete
reepithelization. However, patients without comorbid fac-
tors can be discharged after 1 day of hospitalization, and should
be followed up on an outpatient basis on postoperative days
2, 4, 7, and 14 until complete reepithelization is achieved.
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In this study, we did not gather information on the
operative time or degree of pain reported by the patients.
Furthermore, an important drawback for our study was the
absence of a control group. This can be explained by the fact
that traditional cauterization techniques were not used in
study patients owing to the risk of further tissue necrosis.
However, the use of a control group would have allowed
comparisons between groups for different parameters such
as these. Future studies on secondary posttonsillectomy
bleeding events comparing GTHM use with other bleeding
control methods are necessary to confirm its associated
benefits in this setting. Furthermore, greater numbers of

patients with the inclusion of a control group are required to
determine the true efficacy of GTHM treatment for second-
ary posttonsillectomy bleeding.

Conclusions
This results of this study suggest that GTHM is a simple, safe,
and effective technique that can be used as a first-line treat-
ment for a patient with secondary posttonsillectomy bleed-
ing characterized by oozing from multiple sites and/or from an
overcauterized tonsillar bed.
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