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•  Epistaxis	
  es	
  una	
  de	
  las	
  mas	
  comunes	
  consultas	
  en	
  urgencia	
  
•  Epistaxis	
  anterior	
  es	
  manejada	
  frecuentemente	
  con	
  
compresion	
  local	
  y	
  taponaje	
  anterior	
  

•  Generalmente	
  la	
  epistaxis	
  que	
  no	
  es	
  controlada	
  por	
  taponaje	
  
anterior	
  es	
  catalogada	
  como	
  epistaxis	
  posterior	
  

•  El	
  manejo	
  de	
  epistaxis	
  posterior	
  incluye	
  embolizacion	
  
arterial,ligadura	
  maxilar	
  interna	
  por	
  cadwell	
  luc,	
  ligadura	
  a.	
  
Etmoidal	
  anterior,	
  ligadura	
  esfenopalaCna	
  



anatomia	
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Anatomy of the Sphenopalatine Artery
 ■  The SPA branches from the internal maxillary artery 

in the pterygomaxillary fossa and enters the nose 
through the sphenopalatine foramen.

 ■  The sphenopalatine foramen is located on the lateral 
nasal wall at the superior aspect of the vertical plate 
of the palatine bone. It can be found where the infe-
rior portion of the middle turbinate basal lamella 
meets the medial orbital wall.

 ■  The SPA divides into the lateral nasal artery and the 
posterior septal nasal artery, which supply the lateral 
nasal wall and posterior septum, respectively. The 
posterior septal nasal branch is often termed the pos-
terior nasal artery and runs across the inferior aspect 
of the sphenoid rostrum.

 ■  The branching of the SPA occurs before the SPA 
exits the sphenopalatine foramen in 42% of cadav-
eric specimens, which results in separate bony 
foramina.5

 ■  The SPA has two or more branches immediately 
medial to the crista ethmoidalis in 97% of individu-
als, three or more branches in 67%, and four or 
more branches in 35%.6

Anatomy of the Crista Ethmoidalis
 ■  During surgery, the most consistent landmark for the 

sphenopalatine foramen is the crista ethmoidalis of 
the palatine bone.

 ■  The crista ethmoidalis is a small, raised, bony crest 
just anterior or anterior-inferior to the sphenopala-
tine foramen and represents the fibrous attachment 
of the middle turbinate basal lamella to the ascend-
ing palatine bone.

 ■  The crista ethmoidalis is located within 1 mm of the 
sphenopalatine foramen in 95% of cadaveric speci-
mens (Figure 4-2).7

 ■  Careful dissection posterior or posterior-superior to 
the crista ethmoidalis will typically reveal the sphe-
nopalatine neurovascular bundle.
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Figure 4-1. A, Drawing of the vascular supply of the nasal septum. Note that the sagittal cuts are as if the patient’s right nose 
had been opened like a book. The anterior and posterior ethmoid arteries arise from the ophthalmic artery and perfuse the 
superior septum and lateral nasal wall. The sphenopalatine artery, which comes off the internal maxillary artery, perfuses 
most of the lateral nasal wall and septal mucosa. The septal branch of the sphenopalatine artery crosses from the lateral 
nasal wall to the septum just under the sphenoid sinus ostium. B, Drawing showing three-quarter view of the blood supply 
of the nose. The contents of the orbit are treated as if transparent. The ophthalmic artery enters through the optic canal and 
sends branches of the posterior and anterior ethmoid arteries to supply the superior portions of the nasal cavity. a., Artery.



Consideraciones	
  
preoperatorias	
  
•  Historia	
  clínica	
  cuidadosa	
  
•  Tc	
  no	
  es	
  de	
  regla	
  pero	
  es	
  de	
  ayuda	
  preop	
  y	
  para	
  consultar	
  
intraop	
  

•  anestesia	
  general	
  
•  Puede	
  realizar	
  previamente	
  antrostomia	
  y	
  etmoidectomia	
  
•  Medializar	
  cornete	
  medio	
  y	
  usar	
  gasas	
  con	
  vasocontrictor	
  
•  Puede	
  ser	
  de	
  ayuda	
  realizar	
  antrostomia,idenCficar	
  pared	
  
posterior	
  y	
  realizar	
  flap	
  posteroinferior	
  

	
  



instrumental	
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 ■  Posterior superior nasal branches of the maxillary 
nerve, including the nasopalatine nerve, emerge from 
the sphenopalatine foramen with the SPA. Neuro-
logic deficits from injury to these structures have not 
been described, but it is often possible to dissect free 
the nasopalatine nerve before SPA ligation.

PREOPERATIVE CONSIDERATIONS
 ■  Preoperative evaluation includes a careful history 

taking to identify risk factors for epistaxis, such as 
coagulopathy, hypertension, nasal trauma, and the 
use of anticoagulant or antiplatelet medications. 
Patients may not realize that a number of supple-
ments and complementary and alternative medicines, 

such as fish oils and vitamin E, have antiplatelet 
effects when taken in sufficient quantities.

 ■  Symptoms such as nasal obstruction, facial hypoes-
thesia, and diplopia may indicate epistaxis secondary 
to an undiagnosed sinonasal neoplasm.

 ■  Although preoperative imaging is usually not essen-
tial, an unusual history or abnormal findings on 
physical examination may prompt computed tomog-
raphy (CT) of the sinuses. A CT scan with image 
guidance may be helpful for intraoperative localiza-
tion of anatomic structures.

 ■  Patients may be asked to give consent for possible 
concurrent anterior ethmoid artery ligation.

 ■  General anesthesia is used to ensure patient comfort 
and to prevent aspiration.

 ■  Endoscopic SPA ligation may be performed after 
maxillary antrostomy and ethmoidectomy.

 ■  To create more space to address the SPA, the middle 
turbinate is gently moved medially using a Freer ele-
vator, and an oxymetazoline-soaked pledget is placed 
in the middle meatus. In addition, the uncinate may 
be removed, especially when it is large.

 ■  If SPA localization is difficult, performing a maxillary 
antrostomy to identify the posterior maxillary wall 
will provide an additional anatomic landmark. Once 
this is performed, raise a flap posteriorly and inferiorly 
off the lateral nasal wall mucosa—this mucosa is con-
tinuous with the mucosa over the crista ethmoidalis.

INSTRUMENTATION (FIGURE 4-3)
 ■  0- and 30-degree endoscopes
 ■  Ball-tip maxillary probe or seeker
 ■  Cottle elevator
 ■  Freer elevator
 ■  Bipolar cautery and/or hemoclip appliers
 ■  Suction Freer elevator (optional)
 ■  1-mm Kerrison rongeur (optional)
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Figure 4-2. Endoscopic view of the crista ethmoidalis (CE), 
which is a highly conserved landmark to find the spheno-
palatine artery (SPA).
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Figure 4-3. Photographs of instruments used in sphenopalatine artery ligation. A, Bipolar forceps. B, Ball-tip seeker, Freer 
elevator, Cottle elevators, and suction Freer elevator.



Claves	
  y	
  potenciales	
  problemas	
  
•  Foramen	
  esfenopalaCno	
  localizado	
  post	
  o	
  posterosuperior	
  a	
  la	
  
cresta	
  etmoidal	
  

•  Puede	
  tener	
  2	
  ramas	
  o	
  incluso	
  3	
  
•  En	
  casod	
  e	
  sangrado	
  abundante	
  se	
  ouede	
  infiltrar	
  el	
  paquete	
  
neurovascular	
  con	
  solucion	
  de	
  adrenalina	
  1/100000	
  

•  Si	
  al	
  realizar	
  la	
  incision	
  entra	
  al	
  maxilar,	
  realizar	
  antrosotomia	
  
para	
  evitar	
  la	
  recirculacion	
  



Procedimiento	
  quirúrgico	
  
•  Colocar	
  gasas	
  con	
  vasocontrictor	
  en	
  cavidad	
  nasal	
  
•  Con	
  endoscopio	
  de	
  0º	
  idenCficar	
  lugar	
  de	
  sangrado,	
  si	
  se	
  
idenCfica	
  colocar	
  gasas,irrigar	
  con	
  agua	
  Cbia(50ºC),	
  o	
  
cauterizar	
  con	
  bipolar	
  

•  Usar	
  endoscopia	
  de	
  0	
  o	
  30º(mejor	
  visualización)	
  
•  Infiltrar	
  con	
  solucion	
  1/100000	
  en	
  la	
  confluencia	
  del	
  cornete	
  
medio,lamela	
  basal	
  y	
  pared	
  nasal	
  lateral	
  



Paso	
  1	
  
•  IdenCficar	
  cornete	
  medio,	
  lamela	
  basal	
  
•  Realizar	
  incision	
  verCcal	
  de	
  la	
  mucosa	
  y	
  periosCo	
  aprox	
  1	
  cm	
  
anterior	
  insercion	
  de	
  la	
  lamela	
  basal	
  

•  La	
  demarcacion	
  entre	
  el	
  maxilar	
  y	
  el	
  hueso	
  palaCno	
  puede	
  ser	
  
ayudado	
  usando	
  tactador	
  de	
  bolita	
  o	
  elevadofr	
  de	
  co[le	
  

•  Si	
  el	
  acceso	
  es	
  limitado	
  es	
  de	
  ayudar	
  remover	
  la	
  ap	
  unciforme	
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Step 1

 ■  Identify the middle turbinate basal lamella attach-
ment to the palatine bone (Figure 4-5).

 ■  Make a vertical incision through the mucosa and 
periosteum approximately 1 cm anterior to the mid-
dle turbinate basal lamella attachment site.

 ■  The demarcation between the maxillary sinus antrum 
and the palatine bone can be palpated using a ball-tip 
probe or Cottle elevator.

 ■  If access is limited, removal of the uncinate may be 
helpful.

Step 2

 ■  A mucoperiosteal flap is elevated posteriorly by 
sweeping a Cottle, Freer, or Freer suction elevator in 
an inferior-to-superior direction (Figure 4-6).

MT

U

∗

Figure 4-5. Endoscopic view of the anatomy of the left 
lateral nasal wall. The asterisk is at the middle turbinate 
attachment. If difficulty is encountered in identifying the 
sphenopalatine artery (SPA), remember that the SPA is the 
major blood supply of the middle turbinate (MT) and follow 
that attachment to identify the SPA. U, Uncinate.
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S

Figure 4-6. Endoscopic view of the elevation of the muco-
periosteal flap. MT, Middle turbinate; S, septum; U, uncinate.

MT U

Figure 4-7. Endoscopic view of the sphenopalatine artery. 
The arrow points to the sphenopalatine artery. MT, Middle 
turbinate; U, uncinate.

Step 3

 ■  A small crest of bone, the crista ethmoidalis, is 
observed just anterior or anterior-inferior to the 
tented SPA at the sphenopalatine foramen.

 ■  Optionally, the crista ethmoidalis and bone of the 
foramen superficial to the SPA may be removed using 
a 1-mm Kerrison rongeur to expose the SPA before 
its branching point.

 ■  Whether or not the crista is removed, perform gentle 
dissection 360 degrees around the SPA pedicle. A 
ball-tip probe is ideal for this (Figure 4-7).



Paso	
  2	
  
	
  

	
  
	
  
	
  
	
  
	
  
	
  

elevar	
  flap	
  mucoperiosCco	
  con	
  Co[le,Freer	
  
En	
  direccion	
  inferior	
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  superior	
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Step 1

 ■  Identify the middle turbinate basal lamella attach-
ment to the palatine bone (Figure 4-5).

 ■  Make a vertical incision through the mucosa and 
periosteum approximately 1 cm anterior to the mid-
dle turbinate basal lamella attachment site.

 ■  The demarcation between the maxillary sinus antrum 
and the palatine bone can be palpated using a ball-tip 
probe or Cottle elevator.

 ■  If access is limited, removal of the uncinate may be 
helpful.

Step 2

 ■  A mucoperiosteal flap is elevated posteriorly by 
sweeping a Cottle, Freer, or Freer suction elevator in 
an inferior-to-superior direction (Figure 4-6).
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Figure 4-5. Endoscopic view of the anatomy of the left 
lateral nasal wall. The asterisk is at the middle turbinate 
attachment. If difficulty is encountered in identifying the 
sphenopalatine artery (SPA), remember that the SPA is the 
major blood supply of the middle turbinate (MT) and follow 
that attachment to identify the SPA. U, Uncinate.
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Figure 4-6. Endoscopic view of the elevation of the muco-
periosteal flap. MT, Middle turbinate; S, septum; U, uncinate.
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Figure 4-7. Endoscopic view of the sphenopalatine artery. 
The arrow points to the sphenopalatine artery. MT, Middle 
turbinate; U, uncinate.

Step 3

 ■  A small crest of bone, the crista ethmoidalis, is 
observed just anterior or anterior-inferior to the 
tented SPA at the sphenopalatine foramen.

 ■  Optionally, the crista ethmoidalis and bone of the 
foramen superficial to the SPA may be removed using 
a 1-mm Kerrison rongeur to expose the SPA before 
its branching point.

 ■  Whether or not the crista is removed, perform gentle 
dissection 360 degrees around the SPA pedicle. A 
ball-tip probe is ideal for this (Figure 4-7).



Paso	
  3	
  
•  Pequeña	
  cresta	
  de	
  hueso(cresta	
  etmoidal)	
  es	
  observada	
  
anterior	
  o	
  anteroinferior	
  	
  a	
  la	
  salida	
  de	
  SPA	
  

•  Opcionalmente	
  se	
  puede	
  remover	
  cresta	
  etmoidal	
  y	
  el	
  hueso	
  
del	
  foramen	
  sup	
  de	
  SPA	
  usando	
  kerrison	
  1mm	
  para	
  exponerla	
  
antes	
  de	
  dar	
  las	
  ramas	
  

•  Disección	
  en	
  360º	
  cerca	
  de	
  la	
  salida	
  SPA	
  se	
  puede	
  usar	
  
tactador	
  de	
  bolita	
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Step 1

 ■  Identify the middle turbinate basal lamella attach-
ment to the palatine bone (Figure 4-5).

 ■  Make a vertical incision through the mucosa and 
periosteum approximately 1 cm anterior to the mid-
dle turbinate basal lamella attachment site.

 ■  The demarcation between the maxillary sinus antrum 
and the palatine bone can be palpated using a ball-tip 
probe or Cottle elevator.

 ■  If access is limited, removal of the uncinate may be 
helpful.
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an inferior-to-superior direction (Figure 4-6).
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Figure 4-6. Endoscopic view of the elevation of the muco-
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Figure 4-7. Endoscopic view of the sphenopalatine artery. 
The arrow points to the sphenopalatine artery. MT, Middle 
turbinate; U, uncinate.

Step 3

 ■  A small crest of bone, the crista ethmoidalis, is 
observed just anterior or anterior-inferior to the 
tented SPA at the sphenopalatine foramen.

 ■  Optionally, the crista ethmoidalis and bone of the 
foramen superficial to the SPA may be removed using 
a 1-mm Kerrison rongeur to expose the SPA before 
its branching point.

 ■  Whether or not the crista is removed, perform gentle 
dissection 360 degrees around the SPA pedicle. A 
ball-tip probe is ideal for this (Figure 4-7).



Paso	
  4	
  
•  Colocar	
  hemoclip	
  en	
  el	
  tronco	
  principal	
  y	
  las	
  ramas	
  principales	
  de	
  
SPA.	
  Usar	
  cauterio	
  bipolar	
  para	
  la	
  parte	
  distal	
  de	
  las	
  ramas	
  	
  

•  AlternaCvamente	
  podria	
  usarse	
  bipolar	
  sin	
  hemoclip	
  
•  Reponer	
  	
  
	
  	
  	
  el	
  flap	
  de	
  mucosa	
  
	
  
h[ps://www.youtube.com/watch?v=-­‐ouToHXUBx8	
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Step 4

 ■  Place individual hemoclips on the main trunk and 
each terminal branch of the SPA. Perform bipolar 
cautery on the terminal branches distally (Figure 4-8).

 ■  Alternatively, bipolar cautery can be performed 
without placing hemoclips.

 ■  Redrape the mucosal flap over the exposed palatine 
bone.

MT

U

POSTOPERATIVE CONSIDERATIONS
 ■  Avoid formation of synechiae between the middle 

turbinate and lateral nasal wall by medializing the 
middle turbinate at the end of the procedure.

 ■  If diffuse anterior nasal mucosal trauma has occurred 
from prior nasal packing or cautery, the placement 
of resorbable packing materials will minimize the 
risk of bleeding from the mucosal edges. The resorb-
able material, which can be removed by aspiration a 
few days after surgery, helps to prevent adhesion 
formation.

 ■  Postoperatively, patients can usually be discharged 
after 24 hours of observation.

 ■  The main complication of endoscopic SPA ligation is 
failure to control epistaxis. This is usually caused by 
the surgeon’s failure to clip or coagulate all branches 
of the SPA or by bleeding from mucosa supplied by 
the anterior ethmoid artery.

CONCLUSIONS
 ■  Endoscopic SPA ligation has emerged as a mainstay 

in the management of severe epistaxis.
 ■  Endoscopic SPA is a low-morbidity procedure with a 

high likelihood of success.
 ■  The relevant surgical anatomy for successful comple-

tion of SPA ligation is easily appreciated by the skilled 
endoscopic sinus surgeon.

 ■  Endoscopic SPA ligation may obviate the need for 
traditional anteroposterior nasal packing.

Figure 4-8. Endoscopic view of bipolar cautery of the 
sphenopalatine artery. The artery may also be clipped. MT, 
Middle turbinate; U, uncinate.

REFERENCES
The reference list for this chapter can be found online at www.expertconsult.com.



postoperatorio	
  
•  Medializar	
  cornete	
  medio	
  al	
  final	
  de	
  cx	
  
	
  	
  	
  Preferir	
  material	
  reabsorvibel	
  para	
  evitar	
  el	
  sangrado	
  el	
  que	
  se	
  
puede	
  aspirar	
  al	
  otro	
  dia	
  
•  Usualmente	
  requiere	
  24hrs	
  de	
  observacion	
  
•  El	
  principal	
  fallo	
  de	
  la	
  cx	
  es	
  por	
  no	
  haber	
  cauterizado	
  todas	
  las	
  
ramas	
  de	
  SPA	
  o	
  que	
  el	
  sangrado	
  provenga	
  de	
  mucosa	
  irrigada	
  
por	
  la	
  a.	
  Etmoidal	
  anterior	
  



Ligadura	
  etmoidal	
  anterior	
  y	
  
posterior	
  
•  Anatomia	
  

•  A	
  etmoidal	
  anterior	
  y	
  posterior	
  son	
  tamas	
  de	
  la	
  a	
  ohalmica	
  
•  PEA	
  es	
  mas	
  pequeña	
  que	
  AEA	
  y	
  es	
  encontrada	
  en	
  el	
  techo	
  del	
  
esfenoides	
  y	
  etmoides	
  posterior	
  

•  AEA	
  pasa	
  entre	
  la	
  bulla	
  etmoidal	
  y	
  el	
  cornete	
  medio.	
  Pasa	
  
entre	
  el	
  musculo	
  oblicuo	
  superior	
  y	
  recto	
  medial	
  antes	
  de	
  
entrar	
  a	
  la	
  orbita	
  



•  Dependiendo	
  de	
  la	
  neumaCzacion	
  del	
  etmoides	
  y	
  la	
  altura	
  de	
  
la	
  lamela	
  lateral	
  la	
  AEA	
  se	
  encuentra	
  en	
  un	
  meso	
  en	
  el	
  36%	
  de	
  
los	
  casos	
  

•  AEA	
  esta	
  aprox	
  24mm	
  post	
  a	
  la	
  cresta	
  lagrimal	
  ant	
  a	
  lo	
  largo	
  
de	
  la	
  sutura	
  frontoetmoidal	
  

•  PEA	
  	
  a	
  12mm	
  
•  Nervio	
  opCco	
  a	
  6mm	
  



Consideraciones	
  preop	
  

•  Examinar	
  en	
  el	
  tc	
  primer	
  corte	
  coronal	
  e	
  idenCficar	
  el	
  
foramen	
  etmidal	
  anterior	
  entre	
  el	
  oblicuo	
  superior	
  y	
  
recto	
  medial	
  	
  
•  IdenCficar	
  si	
  esta	
  sobre	
  un	
  meso	
  y	
  se	
  expone	
  en	
  cavidad	
  
nasal	
  
•  Determinar	
  existencia	
  de	
  receso	
  suprabullar	
  



instrumental	
  
•  Endoscopio	
  de	
  0	
  y	
  30º	
  
•  Instrumental	
  de	
  ruCna	
  
•  Fresa	
  diamante	
  3.2mm	
  
•  Bipolar	
  
•  Aspiracion	
  maleable	
  
•  Clips	
  vasculares	
  
•  Si	
  se	
  va	
  a	
  realizar	
  abordaje	
  externo	
  bisturi	
  n15,freer	
  
retractores	
  bipolar	
  standar	
  



pasos	
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Endoscopic Ligation
Step 1: Identify Critical Landmarks and Fully 
Expose the Skull Base (Figure 5-4)

 ■  Open the sinuses and identify the skull base.
 ■  Perform an uncinectomy with identification of the 

maxillary ostium. This is a landmark for the floor of 
the orbit and also guides the surgeon to the approxi-
mate height of the sphenoid ostium.

 ■  Clear the frontal recess and identify the frontal 
ostium.

 ■  Remove the lower half of the ethmoid bulla and 
enter the posterior ethmoids.

 ■  Identify the superior turbinate and remove the infe-
rior third to identify the sphenoid ostium.

 ■  Enlarge the sphenoid to identify the skull base.
 ■  Continue the dissection along the skull base, com-

pletely removing all cells from the sphenoid roof pos-
teriorly to the frontal ostium anteriorly.

 ■  If indicated because of the need for an entire skull 
base resection, an endoscopic modified Lothrop pro-
cedure may aid in exposing the anterior skull base 
and AEA.

Sphenoid
sinus

Maxillary
sinus 

Choanae

Middle
turbinate (cut)

Anterior
ethmoidal a.

Ophthalmic a.

Frontal sinus

Orbit

Septum
(cut)

Posterior
ethmoidal a.

Figure 5-4. Artist’s depiction of required exposure of the 
skull base in endoscopic view. A complete sphenoethmoid-
ectomy and bilateral frontal sinusotomy has been per-
formed. Often a Draf 3 (frontal sinus) drill-out procedure is 
added. The septum has been released from the skull base. 
The anterior and posterior ethmoid arteries are identified 
before bipolar cautery is used. a., Artery.

Step 2: Identify and Confirm the AEA and PEA 
with Image Guidance

Step 3: Use a Diamond Bur to Thin the Bone 
Overlying the AEA/PEA

 ■  Remove bone over a broad front over the artery to 
reduce the risk of transecting the artery (Figure 5-5).

 ■  Do not approach the orbit because the bur may tran-
sect the artery, and if this happens directly adjacent 
to the orbit, retraction of the artery into the orbit 
with subsequent hematoma can occur.

Figure 5-5. Endoscopic view of the left anterior ethmoid 
artery. After the artery is identified, the drill is used to 
remove its bony covering.



•  Abrir	
  los	
  senos	
  e	
  idenCficar	
  la	
  base	
  de	
  craneo	
  
•  Uncinectomia,	
  idenCficar	
  antro	
  maxilar	
  punto	
  de	
  referencia	
  
para	
  el	
  piso	
  de	
  orbita	
  y	
  altura	
  esfenoides	
  

•  IdenCficar	
  receso	
  frontal	
  
•  Remover	
  mitad	
  inferior	
  de	
  la	
  bulla	
  y	
  entrar	
  a	
  etmoides	
  
posterior	
  

•  IdenCficar	
  cornete	
  superior	
  y	
  remover	
  tercio	
  inferior,.	
  
IdenCficar	
  osCum	
  esfenoides	
  



•  IdenCficar	
  base	
  de	
  cráneo	
  
•  Remover	
  todas	
  las	
  celdillas	
  del	
  techo	
  esfenoides	
  
•  Se	
  puede	
  realizar	
  un	
  Lothrop	
  modificado	
  según	
  la	
  indicación	
  
•  IdenCficar	
  y	
  confirmar	
  la	
  AEA	
  Y	
  PEA	
  orientándose	
  con	
  las	
  
imágenes	
  



Paso	
  3	
  	
  
•  	
  fresa	
  de	
  diamante	
  para	
  adelgazar	
  el	
  hueso	
  que	
  cubra	
  a	
  la	
  AEA	
  
Y	
  PEA	
  

•  Remover	
  hueso	
  hacia	
  frontal	
  
•  No	
  acercarse	
  a	
  orbita(riesgo	
  de	
  transectar	
  arteria	
  y	
  
hematoma	
  )	
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Endoscopic Ligation
Step 1: Identify Critical Landmarks and Fully 
Expose the Skull Base (Figure 5-4)

 ■  Open the sinuses and identify the skull base.
 ■  Perform an uncinectomy with identification of the 

maxillary ostium. This is a landmark for the floor of 
the orbit and also guides the surgeon to the approxi-
mate height of the sphenoid ostium.

 ■  Clear the frontal recess and identify the frontal 
ostium.

 ■  Remove the lower half of the ethmoid bulla and 
enter the posterior ethmoids.

 ■  Identify the superior turbinate and remove the infe-
rior third to identify the sphenoid ostium.

 ■  Enlarge the sphenoid to identify the skull base.
 ■  Continue the dissection along the skull base, com-

pletely removing all cells from the sphenoid roof pos-
teriorly to the frontal ostium anteriorly.

 ■  If indicated because of the need for an entire skull 
base resection, an endoscopic modified Lothrop pro-
cedure may aid in exposing the anterior skull base 
and AEA.

Sphenoid
sinus

Maxillary
sinus 

Choanae

Middle
turbinate (cut)

Anterior
ethmoidal a.

Ophthalmic a.

Frontal sinus

Orbit

Septum
(cut)

Posterior
ethmoidal a.

Figure 5-4. Artist’s depiction of required exposure of the 
skull base in endoscopic view. A complete sphenoethmoid-
ectomy and bilateral frontal sinusotomy has been per-
formed. Often a Draf 3 (frontal sinus) drill-out procedure is 
added. The septum has been released from the skull base. 
The anterior and posterior ethmoid arteries are identified 
before bipolar cautery is used. a., Artery.

Step 2: Identify and Confirm the AEA and PEA 
with Image Guidance

Step 3: Use a Diamond Bur to Thin the Bone 
Overlying the AEA/PEA

 ■  Remove bone over a broad front over the artery to 
reduce the risk of transecting the artery (Figure 5-5).

 ■  Do not approach the orbit because the bur may tran-
sect the artery, and if this happens directly adjacent 
to the orbit, retraction of the artery into the orbit 
with subsequent hematoma can occur.

Figure 5-5. Endoscopic view of the left anterior ethmoid 
artery. After the artery is identified, the drill is used to 
remove its bony covering.



•  Paso	
  4	
  
•  Exponer	
  la	
  arteria	
  se	
  puede	
  usar	
  bipolar	
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Step 4: Expose the Artery So That Bipolar 
Forceps Can Be Applied (Figure 5-6)

A B

Frontal
sinus

Frontal
sinus

Figure 5-6. Endoscopic 
views of ligation of the 
anterior ethmoid artery 
(AEA). A, The left AEA is 
exposed in its midportion 
and is ready for applica-
tion of the bipolar forceps. 
B, Cauterization of the 
exposed artery is per-
formed with the bipolar 
forceps (Wormald style 
shown).

Step 5. Ligate the PEA in the Same Fashion 
(Figure 5-7)

A B

C

Figure 5-7. Endoscopic views of ligation of the posterior ethmoid artery 
(PEA). A, The left PEA is exposed using a diamond bur in the midportion 
of the artery along its course on the roof of the ethmoid cavity. B, The 
bony covering of the PEA has been exposed at the midportion of the 
artery. C, Bipolar cauterization of the PEA is performed after bone 
removal.
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•  Ligar	
  PEA	
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Ligadura	
  externa	
  
•  Marcar	
  la	
  incisión	
  
•  Infiltracion	
  	
  
•  Incision	
  semicircular	
  
•  Disecar	
  tejidos	
  blandos	
  
•  Hasta	
  exponer	
  hueso	
  
•  Retraer	
  tejidos	
  blandos	
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External Ligation
Step 1: Make the Incision

 ■  After injecting a local vasoconstrictive agent, make a 
semicircular incision (Lynch incision) as shown in 
Figure 5-8. Note the notch made to minimize scar 
retraction.

Retractor

Lacrimal a.

Ophthalmic a.

Posterior ethmoid a.

Optic n.

Anterior ethmoid a.

Figure 5-9. Drawing of the operative field in 
external ligation. Soft tissues of the orbit are 
retracted laterally. Dissection is continued in the 
subperiosteal plane and extended until the 
anterior and subsequent posterior ethmoid 
arteries are identified. Typically the superior 
oblique muscle will not be identified because the 
vessels are inferior, and the superior oblique is 
held in the fascial planes of the orbital contents 
above the dissection plane. a., Artery; n., nerve.

Step 2: Dissect Soft Tissue Down to Bone

 ■  Diploic veins are often identified here, and bipolar 
cautery can be used for hemostasis.

Step 3: Retract Soft Tissue with a Thin, 
Malleable Retractor

Step 4: Continue the Dissection Posteriorly 
until the Nasolacrimal Sac Is Identified

 ■  This step can be done either with loupes or with a 
0-degree endoscope (Figure 5-9).

Incision line

Figure 5-8. Drawing of the incision for external ligation. The 
incision is made with a No. 15 blade held perpendicular to 
the skin. A notch at the level of the medial canthus helps 
prevent webbing after surgery. The incision is taken down 
to bone and the tissue elevated at the subperiosteal plane.



•  ConCnuar	
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Ophthalmic a.

Optic n.

Lacrimal gland
Anterior lacrimal crest

Frontoethmoidal
suture line

6 012 24

Posterior
ethmoidal a.

Anterior
ethmoidal a.

Figure 5-10. As illustrated in 
the drawing, once the 
lacrimal sac is identified, the 
anterior ethmoid artery, 
posterior ethmoid artery, and 
optic nerve typically follow 
the “24/12/6” rule from the 
anterior lacrimal crest. 
a., Artery; n., nerve.

Step 5: Continue the Dissection Posteriorly 
until the AEA and PEA Are Identified

 ■  The 24/12/6 rule as described previously is useful to 
identify the arteries (Figure 5-10).

Step 6: Ligate the Vessels with Endoscopic 
Clip Appliers or Bipolar Cautery

Step 7: Close Soft Tissue and Skin using a 
Standard Facial Closure

 ■  Take great care to close the deep layers in perfect 
apposition to minimize scarring.

Transcaruncular Approach
 ■  Another open approach to AEA and PEA ligation is 

similar to a Lynch incision. However, the incision is 
made across the caruncle and is taken down to the 
subperiosteal/bony plane. The surgery then proceeds 
as described earlier in Steps 3 through 7.

POSTOPERATIVE CONSIDERATIONS
 ■  Check the patient’s visual acuity and range of motion 

hourly for 6 hours postoperatively.
 ■  The optic nerve and superior oblique muscle are at 

risk of thermal injury from the bipolar diathermy in 
the external approach.6-8

 ■  A small amount of periorbital bruising can be 
expected.

SPECIAL CONSIDERATIONS
 ■  Endonasal ligation of the AEA and PEA as they exit 

the orbit has been described in small case series and 
cadaver studies.9,10 A small amount of the lamina 



postoperatorio	
  
•  Observar	
  rango	
  de	
  movilidad	
  por	
  6	
  hrs	
  
•  Riesgo	
  de	
  injuria	
  de	
  nervio	
  ópCco	
  por	
  uso	
  de	
  bipolar	
  
•  Equimosis	
  periorbitarios	
  se	
  pueden	
  observar	
  
•  Si	
  sospecha	
  hematoma	
  orbitario	
  realizar	
  descompresión	
  
orbitaria	
  inmediata	
  


