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Intraoperative Anaphylaxis Following Injection of a 
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Abstract

During the perioperative period, the most commonly identified agents 
that are responsible for acute allergic reactions include antibiotics, neu-
romuscular blocking agents, opioids, chlorhexidine, and iodinated dyes 
for radiologic imaging. However, whenever an allergic reaction is sus-
pected, all of the agents to which the patient has been exposed must be 
considered. Although bleomycin is utilized as the primary agent for scle-
rotherapy in the treatment of vascular malformations, other substances 
such as Surgiflo® may be added to the bleomycin solution to increase its 
efficacy and promote thrombosis of the smaller vessels. These products 
are derived from animal collagen and contain gelatin which may lead to 
an allergic reaction. We present an 11-year-old girl undergoing sclero-
therapy treatment of an extensive left lower extremity venous malfor-
mation who subsequently developed perioperative hemodynamic insta-
bility requiring intervention after receiving an injection of a bleomycin 
and Surgiflo® solution. Further investigation identified gelatin in the 
Surgiflo® as the causative agent of the allergic event. Previous reports of 
such reactions are reviewed and the perioperative care and treatment of 
patients who experience anaphylaxis is addressed.
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Introduction

Although rare, anaphylaxis remains a life-threatening com-

plication in the perioperative setting [1]. Acute drug reactions 
may be anaphylactic or non-immune-mediated (anaphylac-
toid). Anaphylactic reactions result from the cross-bridging of 
an antigen with IgE antibodies that are attached to mast cells 
and basophils with the release of histamine, kinin, slow-react-
ing substance of anaphylaxis, eosinophilic chemotactic factor, 
platelet activating factor, and prostaglandin. Non-immune, an-
aphylactoid reactions result from the direct, non-IgE-mediated 
activation of mast cells and basophils. Antibiotics, opioids, 
iodinated contrast agents, chlorhexidine, and neuromuscular 
blocking agents (succinylcholine, rocuronium, or vecuronium) 
have been identified as the most common causes of periopera-
tive acute drug reactions [2, 3].

The potential role of allergic reactions must be considered 
when treating intraoperative hemodynamic instability or cardi-
orespiratory deterioration as prompt identification of the pro-
vocative agent, prevention of further exposure, and treatment 
according to fixed algorithms are essential in ensuring a suc-
cessful outcome [4]. We present an 11-year-old girl who expe-
rienced acute hemodynamic and respiratory compromise fol-
lowing the injection of a bleomycin solution for sclerotherapy. 
The potential perioperative implications of allergic reactions 
are discussed, pathways for the identification of the offending 
agent are presented, and treatment strategies are suggested.

Case Report

Investigations

The patient was an 11-year-old, 57.4 kg girl with an exten-
sive multifocal venous malformation of the entire left lower 
extremity and abdominal wall who was scheduled with inter-
ventional radiology to receive sclerotherapy treatment with 
injection of a bleomycin solution to the left foot and left thigh.

Diagnosis

The patient had received sclerotherapy treatment for the mal-
formation several times previously over the past 7 years with-
out difficulties. Those treatments were performed with mix-
tures of 3% Sotradecol® (sodium tetradecyl sulfate injection), 
Lipiodol® (ethiodized oil injection), and Surgiflo® hemostatic 
matrix. She was being followed by the plastic surgery and he-
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matology services and had previously been trialed on siroli-
mus as treatment prior to sclerotherapy for the vascular mal-
formations, but it was discontinued due to patient intolerance. 
Current medications included rivaroxaban (for prevention of 
thrombosis), which was held prior to the sclerotherapy. The 
patient and family reported no known drug, animal, or envi-
ronmental allergies. Her past medical history included eczema 
as well as a family history of asthma in her brother, but no 
other family history of atopy.

Treatment

The patient was held nil per os for 8 h and brought to the in-
terventional radiology (IR) suite where standard American 
Society of Anesthesiologists’ (ASA) monitors were placed. 
She was positioned supine on the bed, followed by the induc-
tion of anesthesia with the inhalation of sevoflurane in air and 
oxygen. A 20-gauge peripheral intravenous cannula was then 
placed followed by the administration of propofol (200 mg), 
dexamethasone (4 mg), dexmedetomidine (8 µg), fentanyl 
(100 µg total), and hydromorphone (0.5 mg). The patient’s tra-
chea was intubated with a 6.0 mm cuffed endotracheal tube 
(ETT). Maintenance anesthesia included 2-3% sevoflurane in 
air and oxygen. The left foot was prepped with chlorhexidine. 
Eight 23-gauge needles were placed into the left foot vascu-
lar malformation with ultrasound guidance and successful ve-
nous return. Ioversol (Optiray® 320) was instilled evenly into 
each needle under the assistance of fluoroscopic guidance to 
confirm lesion flow dynamics and favorable needle position. 
A sclerotherapy solution was generated using the following 
components: 10 units (2 mL) of bleomycin, 2 mL of albumin, 
and 4 mL of Surgiflo® that had been reconstituted with saline 
per package instructions. The solution was then injected in 
equally divided amounts through the eight needles. Shortly 
after injection, the patient developed tachycardia with an in-
crease in heart rate from 100 to 160 - 170 beats/min and hypo-
tension (blood pressure decreased from 102/45 to 47/22 mm 
Hg) with ST segment depression and oxygen desaturation to 
85%. The patient was also noted to be flushed. The lungs were 
clear to auscultation bilaterally with no change in resistance. 
The needles that were used for the injection were aspirated and 
removed. The volatile anesthetic agent was discontinued and 
controlled ventilation provided with 100% oxygen. Resusci-
tation included intermittent doses of epinephrine (total dose 
of 250 µg), intermittent doses of phenylephrine (total dose of 
700 µg), and isotonic fluids. An arterial cannula and a second 
peripheral intravenous cannula were placed. The patient was 
also noted to have eyelid, lip, and tongue swelling. Albuterol 
(6 puffs), hydrocortisone (100 mg), and diphenhydramine (25 
mg) were also administered. Midazolam (2 mg) was admin-
istered to ensure amnesia. The patient’s heart rate and blood 
pressure stabilized after approximately 30 min of resuscitation 
and her trachea was extubated in the IR suite. She was trans-
ferred to the post-anesthesia care unit and the remainder of her 
postoperative course was unremarkable. The planned sclero-
therapy to the left thigh was not performed. She was admitted 
to the hospital for further observation, monitoring, and workup 
for the presumed allergic reaction.

Follow-up and outcomes

A tryptase level obtained within 1 h of the event was elevated 
at 35.3 ng/mL (normal ≤ 10 ng/mL). Following admission, the 
patient remained stable and her symptoms continued to im-
prove. She was discharged home the following day with only 
mild swelling of the upper eyelids. Follow-up was arranged 
with the Allergy and Immunology Service. Additional history 
was elicited, and the patient reported lip swelling and throat 
discomfort after eating marshmallows, Rice Krispies Treats™, 
or gummy-based products. Serum IgE testing for gelatin was 
obtained. Porcine gelatin IgE was elevated to 12.42 kU/L (ref-
erence value ≤ 0.35 kU/L) and bovine gelatin IgE was elevated 
to 1.87 kU/L (reference value ≤ 0.34 kU/L). The diagnosis of 
gelatin allergy was made and an epinephrine auto-injector was 
prescribed. This also confirmed the etiology of the patient’s 
perioperative event as an anaphylactic reaction to Surgiflo®, a 
gelatin-based product. Education about strict avoidance of gel-
atin-based foods and products for future procedures was pro-
vided to the patient and family. Given that the allergy was to 
gelatin, it was determined that the sclerotherapy could be con-
tinued with bleomycin without the addition of Surgiflo®. The 
patient has recently returned for repeat sclerotherapy without 
incident using bleomycin without adding gelatin-containing 
products.

Discussion

Gelatin is a protein-containing compound derived from the 
enzymatic cleavage of cross-linkages between the polypep-
tide chains of the animal protein collagen [5]. This occurs 
through a process termed partial hydrolysis, whereby an 
enzyme facilitates the cleavage of bonds yielding smaller 
polypeptide chains. The result is a heterogeneous mixture of 
water-soluble proteins with gel-forming properties that can 
be used in the food and pharmaceutical industry to provide 
texture to foods (marshmallows, gummies, Jell-O™), as an 
ingredient in cosmetics, and in medical products. Gelatin is 
mostly composed of amino acid chains, primarily glycine, 
proline, and hydroxyproline as well as alanine, arginine, as-
partate, and glutamate. This animal-derived protein comes 
from various sources including porcine skin, bovine hides, 
beef or porcine bones, and fish.

In clinical medical practice, gelatins are used as a binder 
to make materials more cohesive, as a gelling agent, and to in-
crease the viscosity of solutions. For these reasons, it has been 
used as an ingredient in pill capsules and in vaccines including 
measles, mumps, rubella (MMR), varicella, herpes zoster, and 
diphtheria, pertussis, tetanus (DTP). When considering perio-
perative care, gelatins have been used in hemostatic agents 
which are used topically or as an injectable foam (FloSeal®, 
Surgiflo®). For this purpose, gelatin is used as a mixture of 
granules or in sponges that expands to compress the bleeding 
and as a matrix combined with thrombin to aid in clot forma-
tion (Gelfoam®, Gelfilm®, Surgifoam®).

FloSeal® is an FDA-approved sterile gel mixture com-
posed of bovine gelatin, bovine thrombin, and glutaraldehyde 
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[5]. Surgiflo® is a similar hemostatic agent composed of por-
cine gelatin, bovine thrombin, and glutaraldehyde. Gelatin-
based sponges (Gelfoam® or Surgifoam®) can be used topi-
cally to pack wounds and promote thrombosis of open vessels, 
thereby providing local hemostasis in a variety of surgical set-
tings. Gelfoam® pledgets may also be injected for hemostasis 
after solid organ or bone biopsies. Other commercially avail-
able hemostatic agents containing gelatin include Meropack®, 
Optisphere®, NovaShield®, Thrombi-Gel®, and Thrombostat®. 
Additionally, certain surgical devices such as vascular grafts, 
intravascular cannulas, and bone replacement materials may 
also contain gelatin [6].

As a biologically active agent derived from animal-based 
collagen, when gelatin is introduced into the body, it is recog-
nized as a foreign antigen and may result in allergic reactions. 
As it may not be known as a primary ingredient in a medical 
product, its role as the inciting substance of a reaction may go 
unrecognized. Such was the case initially in our patient, as the 
primary agent injected was bleomycin and only after a thor-
ough review of products used was it determined that the agent 
responsible was the gelatin in the Surgiflo®. The case dem-
onstrates the importance of reviewing all products that have 
been administered when investigating an allergic reaction and 
looking for the etiologic agent.

During the intraoperative treatment of suspected aller-
gic reactions, prompt identification of the provocative agent, 
immediate management according to fixed algorithms, and 
prevention of further exposure are essential. The clinical pres-
entation of perioperative anaphylaxis can mimic other compli-
cations such as hypovolemia, myocardial depression related 
to general anesthetic agents, bronchospasm, or other condi-
tions causing hypotension and altered respiratory compliance. 
When such events occur intraoperatively, the potential for an 
allergic reaction should be considered as early institution of 
appropriate treatment algorithms including the administration 
of epinephrine is necessary to ensure a successful outcome [7, 
8].

Once the acute resuscitation has occurred, investigation 
into the primary etiology is indicated. Tryptase is a serine 
protease that is released by mast cell degranulation during an 
allergic reaction. As noted in our patient, an elevated serum 
tryptase level is consistent with a systemic anaphylactic reac-
tion with mast cell degranulation [9]. Given its half-life of 120 
min, a serum sample should be collected within 1 - 3 h after the 
onset of symptoms. While an elevated level can aid in the diag-
nosis, a normal serum tryptase does not rule out anaphylaxis.

During the postoperative course, referral to a pediatric 
allergist and immunologist is suggested to aid in definitively 
identifying the inciting agent. An in-depth review of the an-
esthesia and surgical records is performed and all potential al-
lergens are identified. Based on the patient’s past medical his-
tory and acute exposure history, skin testing may be pursued 
approximately 4 - 6 weeks after the acute event to identify the 
etiology of an IgE-mediated reaction [10]. Both skin-prick and 
confirmatory intradermal testing protocols are published for 
many medications. However, in vitro testing may have limited 
availability. These tests are designed to identify IgE antibodies 
against specific medications [8].

Historically, bleomycin has been used as chemotherapy to 

treat various types of cancers including germ cell tumors, lym-
phomas, gynecologic tumors, skin cancers, and squamous cell 
carcinomas of the head and neck [11]. It has also been found to 
be increasingly useful as a first-line sclerosant to treat vascular 
malformations. The most worrisome side-effect is pulmonary 
toxicity, which is less likely to occur in the doses used for scle-
rotherapy, occurring most commonly during its use in onco-
logic practice. However, anecdotal reports have noted this rare, 
non-immunologically mediated adverse effect after its use for 
sclerotherapy [12, 13]. There have also been anecdotal reports 
of acute adverse effects including hyperpyrexia, hypotension, 
altered mental status, and respiratory distress during the ad-
ministration of bleomycin for chemotherapy in oncology pa-
tients [11, 14]. Although bleomycin was not determined to be 
the cause of the allergic reaction in our patient, other anecdotal 
reports have suggested its potential role in an allergic reaction 
known as flagellate erythema, a unique drug rash that appears 
as whip-like or linear streaks following local injection or ap-
plication [15-17]. It may affect the face, trunk, or limbs.

Previous anecdotal reports have noted the potential for 
the occurrence of intraoperative anaphylactic reactions fol-
lowing the topical application of the gelatin-containing hemo-
static agents (Floseal® and Surgiflo®) [18, 19]. Our patient and 
previous case reports demonstrate the potential utility of the 
preoperative evaluation in eliciting a history which may sug-
gest the need to avoid gelatin-containing products. A higher 
incidence of intraoperative allergic reactions may be seen in 
patients with a history of previous allergic reactions or other 
atopic conditions. As was noted in our patient, the potential 
for gelatin allergy should be considered if history is consist-
ent with reproducible IgE-mediated symptoms after eating 
gelatin-containing foods like marshmallows, Rice Krispies 
Treats™, or gummy-based products. There may also be a po-
tential for allergic reactions after exposure to not only gelatin-
containing products but also meat or milk, further emphasizing 
the importance of a detailed dietary history with milk or meat 
sensitivities [20].

Learning points

Intraoperative acute drug reactions are most commonly the re-
sult of exposure to antibiotics, neuromuscular blocking agents, 
opioids, chlorhexidine, and iodinated dyes for radiologic im-
aging. However, following an allergic reaction, a thorough in-
vestigation is required to identify the potential etiologic agent. 
Gelatin is a protein-containing compound derived from animal 
proteins. As a foreign protein, it may be the inciting agent in 
an allergic reaction. As it may not be known as a primary in-
gredient in a medical product, its role as the inciting substance 
of a reaction may go unrecognized. In our patient, gelatin was 
a component of the Surgiflo® hemostatic matrix used with 
bleomycin for sclerotherapy of a venous malformation. Perio-
perative anaphylaxis remains a rare but life-threatening event. 
During general anesthesia, the clinical presentation of an al-
lergic reaction with hemodynamic and respiratory compromise 
can mimic other adverse intraoperative events including hypo-
volemia, myocardial depression related to general anesthetic 
agents, myocardial ischemia, and bronchospasm. The potential 
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for an allergic reaction should be considered as early institu-
tion of appropriate treatment including the administration of 
epinephrine is necessary to ensure a successful outcome.
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