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Vespula venom allergy, venom immunotherapy was recom-
mended, and our patient was instructed to carry an emergency
kit for self-administration.

How can a mucosal sting pass unnoticed by a healthy 27-year-
old?Whereas the oral cavity and upper esophagus possess somatic
mucosal innervation, visceral afferent activity from the distal
esophagus and stomach does not reach higher brain centers and
may not be consciously perceived.3 After its ingestion within a
bolus of liquid, the insect was presumably flushed down at least to
the midesophagus before getting a chance to sting. As a result,
systemic anaphylaxis developed without any perception of being
stung. Proximal esophageal Hymenoptera stings have occasionally
been reported as a cause of local pain and swelling.4,5 There are
currently no reports of painless deep esophageal or gastric Hyme-
noptera stings, which are likely to pass unnoticed if not in the
context of a systemic anaphylactic reaction and may easily be
ignored even if anaphylaxis occurs.Without discovery of a vomited
yellowjacket, the cause of anaphylaxis would have remained ob-
patient with hereditary angioedema
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ight have been made. After exclusion of food allergy, esophageal
nsect stings should be considered when an unexplained anaphy-
actic episode occurs after open-air consumption of food or drinks
uring insect season.
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Successful C1 inhibitor prophylaxis during zenker diverticulum repair in a
Hereditary angioedema (HAE) is a rare autosomal dominant
disorder caused by C1 inhibitor protein deficiency characterized
by recurrent episodes of angioedema of the skin, laryngeal
edema, or abdominal pain due to gastrointestinal mucosal swell-
ing.1,2 Usually self-limiting, it can become life-threatening with
airway involvement; up to 25% to 40% of untreated patients with
laryngeal edema experience asphyxiation and death.1,3 Trauma,
including surgically induced trauma, especially involving endotracheal
intubation or manipulation, may trigger life-threatening laryngeal
edema.4 Therefore, appropriate short-term prophylactic therapy should
be administered to avoid complications.

Short-term prophylaxis has traditionally involved administra-
tion of fresh frozen plasma (FFP), attenuated androgens, and anti-
fibrinolytic agents; however, their side effect profile limits their
use.5,6 C1 inhibitor (C1-INH) has approval from the Food and Drug
Administration for short-term treatment of angioedema attacks
and long-termprophylactic therapy but not for short-termprophy-
laxis.7We describe a case of successful perioperative treatment of a
patient with HAE using C1-INH as short-term prophylactic therapy
before Zenker diverticulum repair.

A 74-year-old woman with type 1 HAE and Zenker diverticulum
wasscheduled foranupcomingsurgicaldiverticulectomy.Thepatient
reported onset of angioedema at the age of 8 years. Previous attacks
consisted of abdominal pain and facial, throat, hand, and feet angio-
edema. Exacerbation of symptoms occurred after dental extractions.
At the age of 55 years, she was diagnosed as having HAE type 1 and
was given danazol for long-term prophylaxis. Her symptoms im-
proved with the medication; however, she continued to experience
occasional breakthrough angioedema and abdominal pain. Her most
recent attack consisted of neck and laryngeal swelling 6 months be-
fore presentation. She had a history of receiving FFP for short-term
prophylaxis before cholecystectomy. At that time, she developed a
generalized rash after receiving FFP, and cholecystectomy was
deferred.

Because ofworsening symptoms of food sticking in her throat and
inability toswallowhard foods, shewasscheduled toundergosurgical
epairof theZenkerdiverticulum.Shewasreferredtoourallergyclinic
or preoperative HAE optimization. Onemonth before surgery, dana-
ol was increased from 200 mg daily to 200 mg twice daily. Subse-
uently, her C1-INH titers increased from 1:2 to 1:8 (reference range,
:4–1:16), and her C4 levels increased from 15 mg/dL to 17 mg/dL
reference range, 16–56 mg/dL). Although CI-INH levels normalized
efore surgery, shewasstill at riskofanHAEattack, especiallybecause
f her upcoming surgery, a known trigger of HAE, given her history of
reakthrough angioedema while taking danazol. Thus, she was pre-
edicated with prednisone and diphenhydramine, and she received
,000 U of C1-INH for short-term prophylaxis on the morning before
urgery. The surgerywasuncomplicated, and thepatient tolerated the
rocedurewell. She did not develop symptoms of angioedemaduring
r after the surgery.Danazol for long-termprophylaxiswas continued
t 200mg twice daily. Onemonth after Zenker diverticulectomy, she
eported improved swallowing and resolution of throat discomfort
nd no episodes of angioedema.
Angioedema in HAE is mediated by overproduction of bradykinin

hat occurs due to nonfunctional or insufficient C1-INH protein, re-
ulting in ineffective modulation of the kallikrein cascade.7 It is char-
cterized by recurrent episodes of nonpitting, nonpruritic edema of
he extremity, face, trunk, or genitalia, laryngeal edema, or abdominal
ain due to gastrointestinal mucosal swelling.1,2 Symptoms occur at
ariable frequency and usually start at an early age. Surgery is an
xogenous trigger known to exacerbate HAE, resulting in patient
voidance of procedures. Effective short-term perioperative prophy-
axis allows patients to safely undergo interventions.

C1-INH replacement therapy has been effective in mitigating
cute attacks and decreasing frequency of attacks as long-term
rophylaxis, although procedure-specific short-term prophy-
axis has not been evaluated.8 Several cases reported in the
iterature demonstrate the effectiveness and safety of short-
erm preoperative prophylaxis using C1-INH (Table 1). To date,
o reports in the medical literature discuss the use of C1-INH as
erioperative management in the setting of major surgery in-
olving the distal pharynx and esophagus. To our knowledge,
his case represents the first successful case of short-term C1-

NH prophylaxis in the setting of Zenker diverticulum repair.
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Therefore, C1-INH therapy demonstrates promise as an effective,
alternative perioperative prophylaxis for HAE patients who are
scheduled to undergo major oropharyngeal surgery and other
major and minor procedures. Further studies are recommended
to evaluate safety and effectiveness and to establish optimal
doses for procedure-specific perioperative management.
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Review of cases in medical literature using C1-INH for short-term perioperative pro
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Case report Surgical procedure

Burke, S. et al. 20119 Tracheal dilation

Bernstein, Coleman et al. 201010 1) Pericardiocentesis
2) Cardiac cath
3) Mitral valve reconstruction

Czaller, Visy et al. 201011 1) 9 cases of Caesarean or Vaginal Delivery
2) 6 cases of Artificial abortion

Saito, Namura et al. 201012 Mitral valvuloplasty, tricuspid
annuloplasty, maze operation and
cardiopulmonary bypass

Libert, Scherier et al. 200913 Vaginal delivery
Codispote, Rezvani et al. 200814 Mitral valve reconstruction with

annuloplasty and cardiopulmonary
bypass

Nathani, Sullivan et al. 200615 Vaginal delivery

Cace, Brusich et al. 200516 Ventricular septal defect repair with
cardiopulmonary bypass

Maeda, Miyawaki et al. 200317 Extraction of left lower 3rd molar
Alonso and Fas 200218 Cystoscopy and transurethral resection of

malignant bladder tumor
Jabbour-Khoury, Khoury et al.

200019
Laparoscopic splenectomy

Alvarez 200020 Coronary artery bypass graft with
cardiopulmonary bypass

Cox and Holdcroft 199521 Vaginal delivery
Maves and Weiler 199422 Tonsillectomy

Martin, Carballo et al. 199323 Abdominal hysterectomy of uterine
myomas

Ebert, Pritze et al. 199224 Caesarean section
Laxenaire, Audibert et al. 199025 1) Extensive dental surgery

2) Removal of varicose veins

Abbreviations: C1-INH, C1 inhibitor; post-op, postoperatively.
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C1 INH dosing Post-op complications/Comments

1000 units preprocedural Bilateral submandibular swelling
occurred 1.5 hours after
procedure resolved with
eccalantide.

1000 units preprocedural
1000 units 6 hours preprocedural
1000 units 12 hours preoperatively
500 units preprocedural
500 units preoperatively
1000 units administered the evening

before and immediately
preoperatively

500 units preprocedural
1000 units 1 hour preoperatively Postop day 2: lower back and lip

swelling treated with 1000
units C1-INH. Symptoms
resolved within 2 hours.

1000 units during active phase of
labor and artificial rupture of
membranes; 1 dose during time
of delivery

Postnatal course: leg swelling
treated with 500 units C1-INH.

500 units 2 hours preoperatively Postop day 2: urethral
submucosal edema treated
with 500 units C1-INH.

500 units postoperatively
500 units 1 hour preoperatively

500 units preoperatively Intraoperative hypotension &
bradycardia, no edema treated
with 1000 units, FFP, and
pRBC.

1000 units 1 hour preoperativity and
1000 units 1 hour before
extubation 8 hours later

No dose specified
2300 units preoperatively 22 hours post-op, facial and

throat swelling with difficulty
swallowing - resolved within 8
hours, no mention of
intervention

1000 units 2 hours preoperatively

500 units preoperatively
1500 units 1 hour preoperatively
1500 units 1 hour preoperatively
phyla
term
tor concentrates for a patient suffering from hereditary angioedema undergo-
ing complex open-heart surgery. Eur J Cardiothorac Surg. 2010;37:975–7.
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Allergic sensitization and symptoms, body mass index, and respiratory function
The westernized and developing world is experiencing a marked
increase in the prevalence of type 1 diabetes mellitus (T1DM),
obesity, and allergic sensitization, affecting all age groups, in-
cluding the young.1 How these conditions may jointly affect
pulmonary function is not known. Although T1DM is believed to
be associated with a decreased airway reactivity,2 obesity is
thought to have negative implications on lung flows and vol-
umes.3 However, when pulmonary function and bronchial reac-
tivity have been studied objectively to prove these assumptions
in children, findings have led to contradictory results.4 The third
condition, allergic sensitization to inhaled allergens, which has
been described to occur also in young patients with T1DM,5 may
also play a confounding role in the impact of overweight/obesity
on pulmonary function in patients with T1DM.

In a preliminary, cross-sectional study, we evaluated the in-
fluence of allergic sensitization and body mass index (BMI) on
spirometry values in 67 consecutively enrolled, white patients
(40 males and 27 females; median age, 12.99 years) with T1DM.
The protocol was approved by the institutional ethical commit-
tee, and signed informed consents were obtained. T1DM was
diagnosed according to positive pancreatic �-cell autoantibod-
ies, fasting blood glucose level greater than 126 mg/dL, and
insulin dependence. Diagnosis of allergic rhinitis was based on
the concordance among a typical clinical history, examination of
the nasal mucosa, and the demonstration of a positive skin
reaction by skin prick tests.6 Asthma diagnosis was prompted by
symptoms and confirmed by measurement of lung function to
assess the presence of airflow limitation.7 Spirometry was per-
formed and the results interpreted according to the European
Respiratory Society guidelines.8

Median insulin dose in the study population was 0.90 U/kg/d,
and the median hemoglobin A1c level was 8.16%, reflecting good
metabolic control. Median BMI standard deviation score (SDS)
was 0.18 (ie, within normal limits), but 11 patients with T1DM
(16.4%) were overweight (9 atopic and 6 nonatopic children) and
4 (5.9%) were obese (3 atopic and 1 nonatopic child) (Fig 1A).
Sensitization to aeroallergens was shown to be present in 44
patients (65.7%) (40.8%. in a control general population; P �
.006).9 Current allergic rhinitis was detected in 20 patients with
T1DM (29.8%) vs 16.5% in the general population (P � .006),9

whereas no T1DM patient had current asthma and the mean
pirometric parameters were within normal ranges. The median
orced vital capacity (FVC), forced expiratory volume in 1 second
FEV1), and forced expiratory flows at 25% to 75% of vital capacity
FEF25%–75%) values were 97.6%, 104.9%, and 115.9% of predicted,
espectively (Fig 1B), whereas the median FEV1:FVC ratio was 92
Fig 1C). Pulmonary function parameters were similar in atopic
nd nonatopic patients and not affected by the presence of
llergic rhinitis symptoms.
In the whole T1DM population, the BMI SDS weakly related

ositivelywith FVC (r � 0.276, P � .02), FEV1 (r � 0.330, P � .006),
nd FEF25%-75% (r � 0.269, P � .03) but not with the FEV1:FVC ratio
r � 0.125, P � .31). Analyzing atopic and nonatopic T1DM
atients separately, the only significant correlation detectedwas
etween BMI SDS and FEV1 (r � .529, P � .01) in the latter
ubgroup.
In this preliminary study in a small, “well-controlled” T1DM

opulation, we found a low prevalence of overweight/obesity,
ossibly the reflection of good adherence to the diabetic diet
egimen with a correct dietary intake. We also found an unex-
ected positive, rather than negative, influence of BMI on lung
unction. This finding may be the result of not only low obesity
revalence in the study population but also of the clinical man-
gement of these patients, which included an accuratemetabolic
alance associated with physical activity programs. Lung func-
ion appears to decrease with increasing duration of obesity and
ot (yet) be impaired by an increased BMI in the youngest age,10

lthough the so-called respiratory function and obesity paradox
as been described in other chronic conditions.11

In addition, we detected a high prevalence of allergic sensiti-
ation in the T1DM population, confirming previous observa-
ions.5 However, despite the elevated prevalence of both allergic
ensitization and current allergic rhinitis symptoms, no patient
ad current asthma symptoms, with spirometric parameters
ithin the normal ranges, independently from the presence of
topy and/or rhinitis. This is in agreement with the current
ypothesis that recognized T1DM as a condition associated with
decreased airway reactivity to a variety of stimuli, possibly for
n initial autonomic nervous system dysfunction.12 An ongoing
ollow-up study will possibly answer a still open question, that
s, whether optimal management of T1DM might be a protective
actor for asthma development even in patients with allergic

ensitization and allergic rhinitis.
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