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Introduction

Hereditary angioedema (HEA) is a dominant-autosomal transmitted, recurrent, and rare disease (1/50.000-100.000) 
caused by a mutation in the gene that encodes for the production of  the C1 fraction inhibitor of  complement (C1-
INH) (1-4). This implies the reduction of  classical and lectins tracts in the complement system and other proteases, 
clotting factors (XII and XI), and plasmin. The deficiency of  C1-INH results in an over-activation of  the contact 
system (Kinin-Kallikrein system), increasing the production of  bradykinin.

The main clinical symptoms of  HEA involve skin and submucosal swellings in various organs (2, 5). A crisis may 
arise naturally or be triggered by physical or psychological traumas, infections, or by the use nonsteroidal anti-in-
flammatory drugs (NSAIDs) and angiotensin-converting enzyme inhibitors (ACEIs). Perioperative care of  HEA 
patients requires a specific plan that ensures short-term prophylaxis, careful intra-operative management, rescue 
therapy and intensive post-surgery care. The aim of  this work is to describe the anaesthetic approach in a HEA 
patient in need of  surgery.

Case Presentation

Informed consent was obtained from the patient before recording the information in this report. A 28-year-old 
woman (weight: 60 kg, height: 1.63 cm) was diagnosed with asthma and HEA type I and was proposed for vid-
eo-laparoscopic cholecystectomy. In the pre-anaesthetic investigation, a positive family history was identified. The 
patient had had recurrent hospitalisations over the previous 20 years due to this crisis. She was tracheostomised after 
having developed tracheomalacia on account of  long periods of  orotracheal intubation. During the most severe 
episodes, she received fresh plasma for treatment and presented with transfusion reactions including fever, seizures 
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Abstract

Hereditary Angioedema (HEA), a disease caused by a mutation in the gene that encodes for the production of  the fraction C1 in the complement 
(C1-INH), is a rare pathology (1/50.000) that causes swelling of  the skin and submucosa in various organs, either naturally triggered or provoked 
by physical and psychological traumas, infections, or by the use of  nonsteroidal anti-inflammatory drugs (NSAIDs) and angiotensin-converting 
enzyme inhibitors (ACEIs). Surgical trauma may spur the HEA crisis, leading to complications such as the swelling of  the respiratory tracts and 
hemodynamic instability. Thus, the pre-surgical approach to HEA patients requires a specific plan that ensures short term prophylaxis, careful 
intra-operative management, rescue therapy and intensive post-surgery care. We present a report on a video-laparoscopic cholecystectomy ap-
proach for a 28-year-old woman diagnosed with asthma and HEA with symptomatic choledocholithiasis. We opted for short-term prophylaxis 
and immunology with the intravenous application of  C1-INH. Ultrasonography imaging showed arterial wall oedema, which could correspond 
to a manifestation of  C1-INH deficiency in the wall of  the manipulated arteries during ultrasonography-guided puncture. Once the patient 
recovered consciousness, she was transferred to the intensive care unit and was discharged on the 6th day of  hospitalisation.
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and anaphylaxis. After discussing her case, we opted for short-
term prophylaxis and immunology in the form of  intravenous 
application of  C1-INH.

On the day of  the surgery, central venous access puncture was 
performed in the left sub-clavian vein, while observing infra-cla-
vicular oedema of  the manipulated region from the beginning 
of  the puncture (Figure 1). Following intravenous adminis-
tration of  1500 U of  C1-INH concentrate 1 hour before the 
procedure, anaesthesia was induced with Fentanyl 4 mcg kg-1, 

Sevoflurane 1.2 CAM, and Atracurium 0.5 mg kg-1. After an-
aesthetic induction, attempts were made to puncture the radial 
artery, but there were cannulation difficulties. Ultrasonogra-
phy-guided puncture was used when the thickness of  the radial 
artery wall was increased. Imaging showed arterial wall oede-
ma, which corresponded to a manifestation of  C1-INH defi-
ciency in the wall of  the manipulated arteries (Figures 2 and 3).

Anaesthesia was maintained with 1 MAC sevoflurane and 
atracurium according to neuromuscular monitoring. The pa-
tient remained stable during the procedure, observing light 
loop oedema during video-laparoscopy. Once the patient re-
covered consciousness, she was transferred to the intensive 
care unit. During the first hours of  ICU stay, she presented 
with dyspnoea and hoarseness but showed a good response to 
treatment with 30 mg of  Icatibant that was applied subcuta-
neously. She was discharged on the 6th day of  hospitalisation.

Discussion

Hereditary Angioedema is an autosomal dominant disease, 
which results from a biochemical abnormality in the levels 
or functionality of  C1INH (4), a serial protease that blocks 
the activity of  several proteases of  the complement system 
(C1r, C1s, MASP 1 and 2), contact system (Kallikrein, factor 
XII), clotting (factor XI, trombina), and the fibrinolytic sys-
tem (plasminogen activator, plasmin) (6). There is evidence 
of  activation of  several systems during HEA attacks such as 
the bradykinin-kallikrein system, factor XII fibrinolytic cas-
cade and the dependent and complement systems. C1-INH 
deficiency results in excessive consumption of  C4 and C2, 
in addition to excess production of  bradykinin that binds to 
its B2 receptor (BDKRB2) from endothelial cells, increasing 
vascular permeability and inducing angioedema. Bradykinin 
also stimulates the production of  nitric oxide, which triggers 
vasodilation by contraction of  the cytoskeleton.

The diagnosis of  HEA should be suspected when there is history 
of  recurrent non-pruritic angioedema (7, 8). In our case report, 
a positive family history was identified and recurrent hospitalisa-
tions over the previous 20 years due to crisis since adolescence 
were noted. In terms of  laboratory tests, serum levels of  C4 can 
be used for screening. In addition, a quantitative and/or func-
tional evaluation of  C1-INH should be performed (2, 8).

Recommended strategies for the HEA therapy include long-
term prophylaxis, short-term prophylaxis to patients who are 
likely to initiate an attack, and active treatment of  the an-
gioedema attacks to all patients. Long-term prophylaxis can 
be done with antifibrinolytics (epsilonaminocaproic acid and 
tranexamic acid), androgens (danazol, estazolol, and oxan-
drolone), plasma-derived C1-INH concentrate (PdC1-INH), 
and Cinryze and Berinert.

Figure 3. Longitudinal section of  the radial artery show-
ing increased arterial wall thickness (oedema)

Figure 2. Transverse section of  the radial artery show-
ing increased arterial wall thickness (oedema)

Figure 1. Infra-clavicular oedema
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For short-term prophylaxis, the risk associated with the pro-
cedure and the availability of  treatment for the acute HEA 
crisis should be considered. In higher-risk procedures or re-
quiring intubation, PdC1-INH should be applied 1-6 hours 
prior to intubation. Fresh frozen plasma containing C1-INH 
is another pre-surgical option (8, 9). In this case, we opted 
for prophylaxis with intravenous application of  C1-INH. On 
the day of  surgery, 1 hour before the procedure, the patient 
received intravenous administration of  1500 U of  C1-INH 
concentrate, which did not prevent the formation of  oedema 
in the walls of  the punctured radial artery during invasive 
blood pressure monitoring.

There are three medications available for acute crisis therapy: 
PdC1-INH, icatibant (bradykinin receptor blocker), and ecal-
lantide (kallikrein inhibitor). Icatibant was used in our case to 
treat an acute crisis in ICU during the first few postoperative 
hours, which delivered an excellent response to the treatment. 
PFC can be used for emergency treatment. However, a para-
doxical worsening may occur in some cases due to increased 
bradykinin.

If  possible, the anaesthesiologist should prefer locoregion-
al anaesthesia techniques to avoid manipulation of  the re-
spiratory tract (1, 3). In the case described, the patient had 
been previously tracheostomised, general anaesthesia was 
required, and short-term prophylaxis with Berinert was 
performed 1 hour before the incision. As currently recom-
mended by HEA consensus, PdC1-INH has been used for 
prophylaxis of  HEA crisis (9). With the recent availability 
of  new therapies specific for HEA, it is expected that the 
incidence of  acute exacerbations followed by perioperative 
complications will decrease.

Conclusion

Hereditary angioedema is a rare disease with serious com-
plications that can lead to tragic situations during anaesthet-
ic-surgical procedures. The anaesthesiologist has a primary 
role in the management of  the patient’s respiratory tracts and 
should value safety, opting for the most appropriate prophy-
laxis for each case.

Informed Consent: Written informed consent was obtained from 
patient who participated in this case.   

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – M.C.M., W.W.V.B., R.S.S.; 
Design – M.C.M., W.W.V.B., R.S.S.; Supervision – W.W.V.B., 
A.A.L., R.S.S.; Resources – M.D.F., A.A.L., R.S.S.; Materials – 
M.C.M., W.W.V.B.; Data Collection and/or Processing – M.D.F., 
R.S.S.; Analysis and/or Interpretation – M.D.F., A.A.L.; Literature 
Search – W.W.V.B., R.S.S.; Writing Manuscript – M.C.M., R.S.S.; 
Critical Review – W.W.V.B., M.D.F., A.A.L.; Other – A.A.L., R.S.S.

Conflict of  Interest: The authors have no conflicts of  interest to 
declare.

Financial Disclosure: The authors declared that this study has 
received no financial support.

References 

1.	 Conceição L, Martinho H, Azenha M. Anesthesia management 
for elective surgery in a patient with hereditary angioedema. J 
Portuguese Society Anesthesiol 2013; 22: 20-3.

2.	 Giavina-Bianchi P, Arruda KL, Aun MV, Campos RA, 
Chong-Neto HJ, Constantino-Silva RN, et al. Diretrizes brasile-
iras para o diagnóstico e tratamento do angioedema hereditário 
2017. Arq Asma Alerg Imunol 2017; 1: 23-48. [CrossRef]

3.	 Vilaça MJL, Coelho FM, Faisco A, Carmona C. Consider-
ações anestésicas perante um doente com angioedema he-
reditário - Caso Clínico. Rev Bras Anestesiol 2017; 67: 541-3. 
[CrossRef]

4.	 Kaplan AP. Enzymatic pathways in the pathogenesis of  hered-
itary angioedema: the role of  C1 inhibitor therapy. J Allergy 
Clin Immunol 2010; 126: 918-25. [CrossRef]

5.	 Cicardi M, Aberer W, Banerji A, Bas M, Bernstein JM, Bork K, 
et al. Classification, diagnosis, and approach to treatment for 
angioedema: consensus report from the Hereditary Angioede-
ma International Working Group. Allergy 2014; 69: 602-16. 
[CrossRef]

6.	 Spyridonidou A, Iatrou C, Alexoudis A, Vogiatzaki T, Polychro-
nidis A, Simopoulos C. Peri-operative management of  a patient 
with hereditary angioedema undergoing laparoscopic cholecys-
tectomy. Anaesthesia 2010; 65: 74-7. [CrossRef]

7.	 Craig T, Aygören-Pürsün E, Bork K, Bowen T, Boysen H, Far-
kas H, et al.WAO Guideline for the Management of  Hered-
itary Angioedema. World Allergy Organ J 2012; 5: 182-99. 
[CrossRef]

8.	 Bowen T, Cicardi M, Farkas H, Bork K, Longhurst HJ, Zuraw 
B, et al. 2010 International consensus algorithm for the diagno-
sis, therapy and management of  hereditary angioedema. Aller-
gy Asthma Clin Immunol 2010; 6: 24. [CrossRef]

9.	 Riedl MA, Bygum A, Lumry W, Magerl M, Bernstein JA, 
Busse P, et al. Safety and usage of  C1-inhibitor in hereditary 
angioedema: Berinert Registry data. J Allergy Clin Immunol 
Pract 2016; 4: 963-71. [CrossRef]

https://doi.org/10.5935/2526-5393.20170005
https://doi.org/10.1016/j.bjan.2015.03.005
https://doi.org/10.1016/j.jaci.2010.08.012
https://doi.org/10.1111/all.12380
https://doi.org/10.1111/j.1365-2044.2009.06130.x
https://doi.org/10.1097/WOX.0b013e318279affa
https://doi.org/10.1186/1710-1492-6-24
https://doi.org/10.1016/j.jaip.2016.04.018

