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ABSTRACT 

Uncinectomy is a safe procedure in experienced hands whatever technique is used. It is usually the first 
step in endoscopic sinus surgery and the first surgical maneuver the new rhinologist has to learn. The most 
familiar two methods of doing uncinectomy are the classic method, introduced by Stammberger in 1986, and 
Wormald‘s swing-door technique in 1998. The swing-door technique appears to be associated with a slightly 
higher risk of injury to the lacrimal duct. Simultaneously, failure to identify maxillary ostium and orbital 
penetration are both more common in the classic method. 

This study aims to review the different methods of doing uncinectomy during endoscopic sinus surgery and 
compare the most standard techniques regarding their efficiency and safety. 
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 ةياألنف وبيالج جراحة يف الخطاف لقص المختلفة الطرق مراجعة

 بالمنظار
 

 ىيثن عثذ الولك النٌسي

 فشع الجشاحح ، كليح الطة ، جاهعح الوٌصل ، الوٌصل ، العشاق
 

 الخالصة

یعرثش لص الخطاف إجشاًء آهنًا فی أیذی رًی الخثشج هيوا کاند الرمنيح الوسرخذهح. عادج ها ذکٌى الخطٌج األًلى فی جشاحح 

الجيٌب األنفيح تالونظاس ًأًل هناًسج جشاحيح یجة أى یرعلويا هخرص األنفيح الجذیذ. الطشیمراى األکثش شيًٌعا لمص الخطاف ىوا 

. یثذً أى 6889فی عام  Wormald ًذمنيح الثاب الورأسجح ل 6891فی عام  Stammberger الطشیمح الکالسيکيح ، الری لذهيا

خطش إصاتح المناج الذهعيح تذسجح طفيفح. فی الٌلد نفسو ، یعذ الفشل فی ذحذیذ الفٌىح الفکيح ذمنيح الثاب الورأسجح هشذثطح ت

 .ًاالخرشاق الوذاسی أکثش شيًٌعا فی الطشیمح الکالسيکيح

ذيذف ىزه الذساسح إلى هشاجعح الطشق الوخرلفح لمص الخطاف أثناء جشاحح الجيٌب األنفيح تالونظاس ًهماسنح أکثش الرمنياخ 

 .اسيح فيوا یرعلك تکفاءذيا ًسالهرياالمي
 

 ، ذمنيح الثاب الورأسجح ، لص الخطاف الرمليذي . الونظاسیح االنفيح الجيٌب عولياخ ، الخطاف لص الكلمات المفتاحية :

 
INTRODUCTION 

he uncinate process is a curvilineal mucosal 
eminence that lies at the anterior end of the 

middle meatus. It is composed of thin bone that is 
covered by mucosa on both sides 

1,2
. 

Stammberger has established the concept of 
functional endoscopic sinus surgery (FESS) in 
1986. It is based on opening the drainage pathway 
of the sinuses while keeping the large sinuses 
untouched. The area of concern here is the 

ostiomeatal complex, a functional unit comprising 
the middle meatus drainage pathway, which 
consists of the uncinate process, ethmoid 
infundibulum and the anterior ethmoid complex

2
. 

The uncinate is usually involved in inflammatory 
conditions of the sinuses very early in the disease 
process, and uncinectomy is usually the first step 
in FESS. Moreover, the maxillary sinus ostium is 
situated just behind it in most patients, and one 
can enter the maxillary and frontal sinus under 
good visualization after proper uncinectomy.  

T 
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While talking about partial uncinectomy in 
minimal sinus diseases, complete uncinectomy is 
mandatory whenever there is an extensive disease 
or firmly established inflammatory process as in 
patients with allergic fungal sinusitis and coexistent 
bronchial asthma 

3–5
. 

 

Anatomical Considerations 
The uncinate process is a thin, sickle-shaped 

structure that is part of the ethmoid bone and runs 
in the sagittal plane from anterosuperiorly to 
posteroinferiorly. It has a free margin posteriorly 
that lies parallel to the anterior surface of the bulla 
ethmoidalis. Between the uncinate process and the 
ethmoid bulla lies the hiatus semilunaris, a 
crescent-shaped cleft that forms the entrance to 
the ethmoidal infundibulum. Inferiorly the uncinate 
is attached to the ethmoid process of the inferior 
turbinate and the perpendicular process of the 
palatine bone. Anteriorly it is attached to the 
lacrimal bone and sometimes to the middle 
turbinate. Superiorly it is inserted in different ways. 
The ethmoidal infundibulum configuration depends 
mainly on the pattern of insertion of the uncinate 
process: if it is curved laterally toward lamina 
papyracea, the ethmoidal infundibulum ends in a 
blind sac, the terminal recess. If the uncinate 
process is inserted to the skull base superiorly or 
curves medially to attach to the middle turbinate, 
the ethmoidal infundibulum is continuous with the 
frontal recess superiorly 

2,6
. The uncinate process 

may show some variations; it may be medialized, 
everted (paradoxical), or aerated (uncinate bulla). 
These configurations and variations significantly 
impact the anatomy and physiology of the anterior 
group of sinuses drainage pathway, namely the 
frontal, maxillary, and anterior ethmoidal sinuses. 
CT scan of the ostiomeatal complex must be 
studied carefully and in different planes before 
performing FESS. The ethmoidal infundibulum 
width is evaluated by taking the distance from the 
uncinate process to the medial orbital wall in a 
coronal CT scan 

2,8
. 

 

Description of The Techniques 
Up to now, there are many ways of doing 

uncinectomy; some describe more than 15 
different methods. The basic idea is to remove the 
uncinate flush with the lateral nasal wall while not 
causing injury to the orbital wall and lacrimal 
system. After ―good uncinectomy‖, the natural 
maxillary sinus ostium should be readily identified, 
usually with a 30-degree endoscope. Moreover, 
some techniques are primarily designed to identify 
and remove the uncinate under challenging 
situations, as in revision surgery where scarring 

and polypoid tissue prevents adequate 
visualization.  

Generally, the technique of uncinectomy is 
broadly divided into two main types. In the first 
type, surgeons adopt anterior to posterior 
dissection. This type has been described by  
Stammberger in 1986 and is performed by a sickle 
knife. He illustrated the method in more than one 
publication and referred it to the ―Messerklinger 
technique‖ 

4
. In the second type, the uncinate 

process is removed in a retrograde fashion, i.e. 
from posterior to anterior. Wormald popularized 
this procedure in 1998 and called it the swing-door 
technique 

9
.  

 
The Classic Uncinectomy: With the aid of a zero-
degree endoscope, the uncinate is visualized after 
gentle medialization of the middle turbinate. The 
uncinate process is checked by insertion of a blunt 
ball probe into hiatus semilunaris, making sure of 
the presence of air-space behind the uncinate, and 
understanding its shape and attachment. The 
sickle knife or sharp dissector then performs 
Uncinectomy. The sickle knife is inserted just in 
front of and immediately below the uncinate 
process‘s upper insertion. Full-thickness of the 
uncinate process (outer mucosa, bone, and inner 
mucosa) should be included. The cut is extended 
in a downward convex shape to the level of the 
inferior turbinate. If the frontal sinus is to be 
opened, the sickle knife is turned upward, and the 
cut is extended toward but not touching the axilla 
of the middle turbinate. While cutting the uncinate, 
the side of the sickle knife is used to gently push 
the uncinate medially so that the tip of the knife is 
seen in the hiatus semilunaris. By doing so, the 
procedure is done under direct vision, and there is 
less risk of violation to the lamina papyracea. The 
cut uncinate is then removed by a suitable 
instrument, preferably by straight Blakesley forceps 
(figure 1). Now 30-degree endoscope is used to 
visualize the maxillary sinus ostium. The remaining 
horizontal segment of the uncinate process is part 
of the common drainage pathway. Every effort is 
spent on maintaining mucosa of this pathway 
intact, as excess manipulation and traumatization 
may cause scarring. The horizontal uncinate is 
dissected free submucosally by a blunt ball probe, 
and its bone is removed by one of the straight 
biting forceps. If mucosa became redundant, it is 
trimmed by side-biting forceps or the microdebrider 
1,4

. 
Some surgeons prefer cutting the upper and lower 
attachments of the uncinate before its removal; 
after making an incision by the sickle knife, the 
remaining superior attachment can be cut with one 
of the rhinologic scissors as Zurich scissors, and 



Haitham Alnori                                                                                                            Review of Different Methods of ..  

72                                                                                                                  Ann Coll Med Mosul June 2021 Vol. 43 No.1 

the same is done at its inferior attachment. These 
cuts prevent stripping of mucosa 

8
. 

 
The Swing-Door Technique: The technique was 
initially developed in an attempt to achieve 
―complete uncinectomy‖, aiming at better exposure 
of natural maxillary sinus ostium. A ball probe is 
used to palpate the uncinate and confirms the 
position of its free posterior margin. The midsection 
of the uncinate is cut superiorly and inferiorly. The 
pediatric backbiter is introduced in the middle 
meatus and opened, then allowed to engage the 
posterior edge of the uncinate at the junction of its 
middle and horizontal parts. Usually, more than 
one bite is necessary to cut the uncinate down to 
its attachment to the bone of the nasolacrimal duct. 
The upper incision is done with a sickle knife just 
below the axilla. The sickle knife is passed almost 
horizontally, cutting the upper part of the uncinate 
from its posterior free edge up to the frontal 
process of the maxilla. An angled ball probe or 
curved curette is slid behind the uncinate and 
pulled anteriorly to fracture the uncinate close to its 
insertion at the lateral nasal wall. An up-biting 
Blakesley forceps is introduced through the lower 
cut and used to remove the uncinate flush with the 
lateral nasal wall. The view is now changed to a 
30-degree endoscope to visualize the maxillary 
ostium. The horizontal segment of the uncinate is 
removed in an almost similar fashion to that 
described in the classic method 

3,9
.  

Several authors have proposed different 
modifications of the original swing-door technique 
for one reason or another. One modification is to 
make the upper incision by the back-biter to avoid 
any possible injury to lamina papyracea caused by 
the sickle knife. Although no such injury has 
occurred in the author's hands, it still may happen 
with the less experienced surgeon if the sickle 
knife is used 

8,10
. 

Some authors suggest that only the lower 
incision is required, and it is done by the small 
backbiter as originally described. After that, an up 
biting through-cutting forceps or small Hajek punch 
can nibble away upward at the uncinate process to 
take it incrementally 

8
. 

In the era of powered instruments, surgery 
became faster with more precision. The lower 
incision is given by the pediatric backbiter as 
described. The uncinate process is fractured 
medially by angled ball probe or curved curette 
and then removed by the microdebrider (figure 2) 
5,8,10

. 
Some of the pioneer surgeons in the field of 

rhinology have adopted the swing-door technique. 
Casiano described a similar technique to the 
original swing-door and finally removed the 
uncinate with back-biter or powered instruments 

5
.  

Castelnuovo et al. described a similar method 
with emphases on identifying the site of attachment 
of the uncinate to the lateral nasal wall before its 
resection. This is facilitated by a blunt ball probe 
pressing gently on the edge of the uncinate 
process; the uncinate shows some mobility while 
the frontal process of the maxilla is totally 
immobile. Also, they felt that the upper incision of 
the uncinate is not necessary as the lower one is 
sufficient to fracture the uncinate ventrally 

11
. 

Simmen et al. have a neutral approach to both 
techniques, but they prefer the swing-door method 
for the inexperienced surgeon 

8
. 

 

Uncinectomy In Difficult Situations 
The primary goal of doing uncinectomy is to 

locate the maxillary sinus ostium. Occasionally this 
is not possible due to either excessive scarring and 
polypoid tissue from previous surgery or a very 
narrow pyriform aperture so that the ostium cannot 
be localized. Another factor is abnormally 
lateralized uncinate, where it may be adherent to 
the lateral wall or hidden behind the lacrimal crest, 
particularly if there is an active purulent discharge 
or the field is bloody. In such a situation, one 
usually has to do some retrograde dissection. 
Remnants of the bulla ethmoidalis are removed if 
they are present, and dissection continues from 
posterior to anterior until the posterior edge of the 
uncinate process is found. A good trick is to gently 
palpate the posterior fontanel area with a blunt 
sucker or ball probe. This is mucosa without 
underlying bone, and it goes in easily with 
palpation causing air bubbles to appear from the 
maxillary ostium. Once the maxillary ostium is 
found, it is widened posteriorly and inferiorly and 
joined to any accessory ostium. When necessary, 
it is widened anteriorly carefully with the backbiter 
without causing injury to the nasolacrimal duct.  

When the previous methods cannot localize the 
maxillary ostium, some alterative techniques may 
be helpful.  

 
Posterior Fontanel Approach: The posterior 
fontanel is part of the medial maxillary wall and 
located between the tails of the middle and inferior 
turbinate, behind the hiatus semilunaris and under 
the bulla ethmoidalis. It is composed of soft tissue 
covered by mucosa without underlying bone. It is 
easily identified by gentle palpation of the area with 
a curved sucker. Once it is identified, an opening is 
created in its membranous portion using a right-
angled ball probe or curved antrum knife. The 
instrument is slid just above the inferior turbinate in 
a lateral and inferior direction. The mucosa is 
punctured as low as possible to avoid injury to the 
orbit. Also, one has to make sure that the maxillary 
sinus is not hypoplastic. If an accessory ostium is 
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found in the posterior fontanel, it is used instead of 
creating a new opening. The sucker is pulled 
forward to enlarge the opening a little, and then a 
backbiter is inserted in the hole and opened wide 
so that its jaw lies inside the maxillary sinus. 
Multiple bites are taken to widen the ostium. The 
uncinate can be taken up with these bites. It is also 
essential to join this antrostomy to the natural 
maxillary ostium to avoid recirculation phenomena. 
It is vital to remove the uncinate because leaving 
part of it above the maxillary ostium encourages 
adhesions and polyps in this narrow space 

8,10,12
. 

 
Anterior Fontanel Approach: The anterior 
fontanel is a membranous part of the medial 
maxillary wall that lies anterior to the uncinate 
process. A special curved knife or the curved 
antrum knife is used to incise the anterior fontanel. 
It is incised as low as possible, just above the 
inferior turbinate and anterior to the uncinate 
process. The maxillary sinus is entered with little 
resistance, and the caudal part of the uncinate 
process is severed by moving the knife from 
anterior to posterior. A suitable scissor is 
introduced into the hole and used to cut the upper 
part of the uncinate, which is removed by 
Blakesley forceps. The procedure may be complex 
for the less experienced surgeon, and it requires 
extra care to avoid penetrating the orbit or causing 
injury to the nasolacrimal system 

13,14
. 

 

DISCUSSION 
The distance between the uncinate and lamina 

papyracea can be as narrow as 0.1 mm and varies 
between the two sides. An air cell lateral to the 
uncinate is found in some people; it increases the 
distance considerably. The base of the uncinate is 
directly attached anteriorly to the lacrimal bone and 
the nasolacrimal duct 

15
. Uncinectomy and middle 

meatal antrostomy are probably the commonest 
procedures performed during endoscopic sinus 
surgery. They are related to each other, so when 
one of them is done, the other is required. They 
are described as ―basic and simple procedures‖. 
However, failure of proper uncinectomy and middle 
meatal antrostomy is one of the commonest 
causes of revision surgery 

3,10,11,16
.  

The most significant advantage of the swing-
door technique is the safe and accurate 
identification of the maxillary ostium. In the classic 
method, the uncinate is incised anteriorly. If this 
incision is made too close to the uncinate 
attachment, the orbital wall may be entered. To 
avoid such a situation, surgeons tend to leave a 
few millimetres at the uncinate attachment and 
make their incision slightly posterior. While this 
maneuver decreases the incidence of orbital 
penetration, it makes the identification of maxillary 

ostium more challenging as it is covered with a 
remnant of the uncinate process. The swing-door 
technique has been introduced to overcome this 
situation. The uncinate is taken in backward 
fashion incrementally up to its attachment without 
imposing risk on the orbit. With the classic method, 
Wormald was unable to identify the maxillary 
ostium in 42 cases (6.6%), while in the swing-door 
technique, the maxillary ostium was identified in all 
cases 

3,4,9
 as shown in table1. 

The two areas at risk during uncinectomy are the 
nasolacrimal duct and orbit. Other complications as 
hemorrhage, CSF leak, synechiae, and crustation 
are not related to the specific technique used for 
uncinectomy. Literature search showed that the 
average incidence of orbital penetration in the 
classic technique is generally low; about 1.5-2 % 
17–19

. Stammberger reported 1.8%, while Wormald 
reported 0.94%. However, its incidence was zero 
in the swing-door technique (table1). The classic 
technique of uncinectomy has a higher risk of 
orbital penetration, resulting in exposure of orbital 
periosteum or orbital fat prolapse, according to the 
depth and direction of injury. Digital palpation of 
the globe during surgery will detect orbital injury by 
causing movement of orbital periosteum. 
Prolapsed fat should not be teased nor 
repositioned inside the orbit; rather, it should be 
left alone. If an accidental orbital injury has 
occurred, care is required during the rest of the 
surgery to avoid more damage in this region. The 
powered instruments should be avoided at this 
site. If orbital contents are not violated, most of 
these injuries will heal without a sequel.  

Nasolacrimal duct is liable to injury by the 
backbiter, so it is more likely in the swing-door 
technique. The backbiter should not be closed if 
any more than simple resistance is felt. Removal of 
overlying bone without injury to the duct itself will 
not cause epiphora, and in many cases, 
nasolacrimal duct injury will pass unnoticed by the 
patient and sometimes even by the doctor. If the 
duct itself is cut or crushed, it should be opened 
and kept open by a piece of gelfoam. The reported 
incidence of injury to the lacrimal duct in the classic 
method is generally less than 1% 

18,19
. Wormald 

reported an incidence of 0% and 0.94% in the 
classic and swing-door methods respectively 

3,9
. 

Comparing the two techniques in the hands of 
the same author shows that the swing-door 
technique is associated with injury to the lacrimal 
duct in (0.94%) with p-value= 0.000. Failure to 
identify Maxillary ostium and orbital penetration are 
more common in the classic method with p-value= 
0.031 for each of them, as shown in table (2).  
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CONCLUSION 
Uncinectomy is a safe procedure in experienced 

hands whatever technique is used. It is usually the 
first step in endoscopic sinus surgery and the first 
surgical maneuver the new rhinologist has to learn. 
Good understanding of the anatomy and the ability 
to read the CT scan of the paranasal sinuses in 
three dimensions are of paramount importance to 
perform safe and effective surgery. Also, the 
surgeon should be aware of the possible variations 
in the anatomy of the paranasal sinuses. For the 
less experienced surgeon, uncinectomy by the 
backbiter is safer and carries less risk of 
inadvertent injury to the orbit. It is worth learning 
both techniques for the more experienced surgeon 
as some situations may demand one of them or 
the other. 

 

RECOMMENDATION 
All methods need to be learned on the cadaveric 
specimen before the surgeons start doing live 
surgery, as it is the first step in endoscopic sinus 
surgery.  
 
Table 1: Comparison of the classic and the swing-
door methods 

 Stammbe
rger 
Classic 
method 
n.= 500 

Wormald 
Classic 
method 
n.= 636 

Wormald 
Swing-
Door 
n.= 636 

Maxillary 
ostium not 
identified 

0 42 0 

Orbital 
penetration 

9 ( 1.8%) 6 (0.94%) 0 

Nasolacrima
l duct injury 

0 0 6 (0.94%) 

 
 
Table (2): Comparison of the classic and the 
swing-door methods. 

                      
Operation 
    type 

 
 Complications  

Wormald 
Classic 
method 
n= 636 

Wormald 
Swing-
Door 
n= 636 

p-value 

Maxillary ostium 
not  
identified 

42 
(6.6%) 

0(0.0%) 0.000*  

Orbital 
penetration 

6 
(0.94%) 

0(0.0%) 
0.031** 

Nasolacrimal duct 
injury 

0(0.0%) 6(0.94%) 0.031** 

*x2 used; **Fissure exact test used 
 

 

 

 

 

 

 

 

 
 

 

 

 
Figure 1. (A) A sickle knife is used to incise the 
uncinate process close to its attachment. (B) The 
incision is taken down while the knife is kept in the 
sagittal plane. At the same time, the knife is used 
to medialize the uncinate. (C) The uncinate is 
removed with Blakesley forceps. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
Figure 2. (A) The backbiter's jaw engages the 
posterior free edge of the uncinate. (B) A horizontal 
cut is made at the lower portion of the uncinate. 
Several bites may be taken. (C, D) Ball probe is 
used to find the maxillary ostium. It also dissects 
the horizontal part of the uncinate. (E) A curved 
curette is used to fracture the uncinate ventrally. 
(F) The uncinate is removed with the 
microdebrider. 
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