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Endoscopic Septoplasty—Two Handed Technique with Endoscope Holder

Endoscopic septoplasty is a minimally invasive procedure allowing endoscopic guided removal of the deviated part of the nasal septum.  

a. Gross C shaped DNS, b. Gross S shaped DNS.

(continued)...

the endoscope. We have been performing the two handed

technique of endoscopic septoplasty with the help of

Khan’s Endoscope Holder [7], which was primarily

designed as an modification of the Otomicroscope, but the

uses of it are being extended and extrapolated to incorpo-

rate the Endoscope Holder into nasal surgeries. The con-

cept, design and development of our Endoscope holder is

published earlier [7]. The aim of this prospective non

randomised clinical study is to report the preliminary use of

our Endoscope Holder in two handed endoscopic

septoplasty.

Methods and Materials

A total of 49 consecutive endoscopic septoplasties were

operated with Khan’s Endoscope Holder from November

2014 to January 2015 in M.I.M.E.R Medical College and

Sushrut ENT Hospital for patient with symptomatic septal

deviations with a follow up period ranging from 6 to

8 months. A complete ENT examination was done in all

patients. Inclusion criteria were above 18 years of age,

symptomatic septal deviation consistent with nasal

obstruction at least for 3 months inspite of medical man-

agement (nasal steroid, antihistaminic and/or oral decon-

gestants) (Figs. 1, 2). The patients with sinusitis, allergic

rhinitis and those in need of nasal surgery other than sep-

toplasty for nasal obstruction were excluded from the

study. The patients ranged from 19 to 49 years of age with

a mean age of 27.28 ± 4.86 years. Preoperatively, the

patients were asked to complete the Nose Obstruction

Symptom Evaluation (NOSE) Questionnaire.

Nose Scale for Evaluation of Nasal Obstruction [8]

1. Nose obstruction and stuffiness.

2. Nose obstruction.

3. Trouble breathing through my nose.

4. Trouble sleeping.

5. Unable to get enough air through my nose during

exercise or exertion.

Each of these were graded as

0: Not a problem.

1: Very mild problem.

2: Moderate problem.

3: Fairly bad problem.

4: Severe problem.

Design and Concept of Khan’s Endoscope holder [7]

(Patent Application No. 2313-Mum-2013)

Khan’s Endoscope Holder is a metallic plate of

70 9 40 9 10 mm in dimensions with a slot measuring

16 9 16 mm in diameter mounted on the Otomicroscope

stand (Optofine Microscope, India) after removal of the

microscope head fastened with 4 screws. The arms and the

control knobs of the Otomicroscope are utilised for

imparting additional actions so that the endoscope holder

can be rotated in any direction (forwards, backwards,Fig. 1 Gross C shaped DNS

Fig. 2 Gross S shaped DNS
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c. Endoholder in action. 

d. Endoscopic incision, note the 

use of two hands.

upwards, downwards and sidewise angular rotation) at any

level convenient to the operator (Fig. 3).

Operating Theatre Requirements

Zero degree 4 mm endoscope with endoscopic Camera

(Karl Storz, Germany) is placed onto multi action self-

retaining rotatory endoscope holder (Fig. 4).

The septum is infiltrated with 2 percent lidocaine with 1

in 100,000 adrenaline (Astra company, India). All patients

were operated under general anaesthesia.

Position of Endoscope Holder

The endoholder stand is placed on the left hand side of the

patient with the endoscope directed towards the nose. The

operating surgeon stands on the right hand side of the

patient with the monitor facing the surgeon (Fig. 5).

Procedure of Endoholder Assisted Endoscopic

Septoplasty

Endoholder assisted endoscopic septoplasty was performed

by both the authors (Figs. 6, 7, 8, 9). The operating steps are

similar to the routine septoplasty (Hemitransfixion incision

followed by elevation of mucoperichondrium and mucope-

riosteum, and addressing of all areas of deviation with

reshaping/removal). The only difference is that as it is

Fig. 3 Khan’s endoholder

Fig. 4 Innovative endoholder closure look

Fig. 5 Endolhder in action

Fig. 6 Endoscopic incision, note the use of two hands
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e. Elevation of mucoperichondrium, note the use of two hands.

f. Excision of septal deviation, note the use of two hands.

endoholder assisted endoscopic septoplasty, there is endo-

scopic visualisation of each and every aspect of the surgical

correction. The stability of the endoscopic image on the

monitor is ensured throughout the procedure. The endoscope

ismounted on the endoholder and hence both the hands of the

surgeon are available for surgical manipulation thus obvi-

ating the only disadvantage of Endoscopic surgery. The

suctioning and the surgical steps can be simultaneously done

being a two handed advantage of endoscope holder.

Results

Twenty-seven endoscope holder assisted endoscopic sep-

toplasties have been operated from November 2013 to

January 2014 for symptomatic nasal septal deviations with

follow up period ranging from 6 to 8 months. All patients

completed the NOSE Questionnaire preoperatively and

postoperatively. Also endoscopic recording of the all the

pre and postoperative nasal endoscopies for anatomical

septal deviation was done for documentation. As this is an

innovative concept, this is a preliminary effort to demon-

strate and report the use of our Endoscope holder for

endoscopic septoplasty. No other procedure was combined

along with septoplasty (Table 1).

Patients were operated on day care basis and followed

up on second post-operative day for nasal pack removal.

None of the patients developed bleeding in the immediate

postoperative period. The patients experienced a significant

improvement in nasal obstruction in the observed follow up

period. Patients were also questioned about the ease of

breathing pre and postoperatively.

The preoperative NOSE scale was 68.46 ± 11.27 and

the postoperative NOSE scale was 11.82 ± 4.39. The dif-

ference between the pre and postoperative nasal scores was

statistically significant (p\ 0.001).

Discussion

In this endoscopic era, the Hopkin Rod Lens System has

encompassed almost all domains of surgeries. About few

decades ago, endoscopic surgery was confined only to

Fig. 7 Elevation of mucoperichondrim, note the use of two hands

Fig. 8 Excision of septal deviation, note the use of two hands

Fig. 9 Correction of ACD by cut and suture, note the use of two

hands

Table 1 Age and gender of the endoscope holder assisted endoscopic

septoplasty study group

Age groups (in years) Number of patients

Male Female Total

18–30 5 6 11

31–40 7 2 09

41–50 5 2 07

Total 17 10 27
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g. Correction of ACD by cut and suture, note the use of 

two hands.
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The incision is placed vertically just anterior to the point of maximal deviation 

on the convex side (Killian’s incision). The mucoperichondrium is raised on 

this side under direct visualization using a 0 degree endoscope until the 

deviated portion is exposed. The raised flap is then divided horizontally along 

the horizontal axis of maximal deviation and the flaps are opened like a book 

(hence the open book technique) as required. 

Authors: N. Prepageran, O. R. Lingham.
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Endoscopic Septoplasty: The Open Book Method

(continued)...
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reviewed for surgical indications, intraoperative technique 
and findings, and post operative complications.

Material and Method

The patient is positioned, draped and prepared as for standard 
endoscopic sinus surgery.The nasal cavity is packed with 
ribbon gauze soaked in 2 ml of cocaine 10% and 3 ml of 
saline after induction.  The nasal cavity is then examined 
endoscopically and the site, severity of the deviation or 
septal spurs is noted.

Lignocaine 1% and adrenaline 1:100000 is injected 
subperichondrially along the septum.

The incision is placed vertically just anterior to the point 
of maximal deviation on the convex side (Killians incision). 
The mucoperichondrium is raised on this side under 
direct visualization using a 0 degree endoscope until the 
deviated portion is exposed. The raised flap is then divided 
horizontally along the horizontal axis of maximal deviation 
and the flaps are opened like a book (hence the open book 
technique) as required (Fig. 1). This exposes the entire 
deviated segment very clearly with excellent visualization 
and evaluation. It also enables complete exposure of the 
septum from anterior-posterior (bony septum) and superior-
inferior (maxillary crest) (Fig 2).  This technique has been 
modified by the author from standard normal incision and to 
the best of our knowledge has not been described in literature 
before. The septal cartilage is then incised and stair stepped 
a few millimeters posterior to the initial mucosal incision. 
The contralateral mucoperichondrial flap is then raised. 
Flap elevation is continued bilaterally until the deviated 
segment is completely exposed. The open book method is 
only performed on one i.e.; the convex side.

The deviated segment is now excised with endoscopic 
scissors or punches. Deviated portions of bone from vomer 
and the perpendicular plate of ethmoid are removed if 
required. Maxillary crest are chiseled if required.  This 
entire procedure is performed with endoscopic visualization 
and only the required septum is removed to achieve a patent 
airway.  The flaps are then replaced back to their original 
position and often they are well opposed, thus suturing is 
not required (Fig 3). In some cases quilting sutures are used 
in with vicryl across the septal flaps.

Thirty four cases have been were reviewed. Their age 
range from 18 to 70 years and their predominant symptom 
was nasal obstruction (100%) and facial pain/pressure 
(21.4%). Nine patient (21.4%) had mainly cartilaginous 
deviation while 15 (35.7%) had cartilaginous and bony 
deviation and 18 ( 42.9%) had cartilage, bony and maxillary 
crest deviation. All patients have significant improvement 
in their presenting symptoms.

The followup period for these patients during this study 
range from 18–36 months.

Fig. 1

Fig. 2

Fig. 3
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required. Maxillary crest are chiseled if required.  This 
entire procedure is performed with endoscopic visualization 
and only the required septum is removed to achieve a patent 
airway.  The flaps are then replaced back to their original 
position and often they are well opposed, thus suturing is 
not required (Fig 3). In some cases quilting sutures are used 
in with vicryl across the septal flaps.

Thirty four cases have been were reviewed. Their age 
range from 18 to 70 years and their predominant symptom 
was nasal obstruction (100%) and facial pain/pressure 
(21.4%). Nine patient (21.4%) had mainly cartilaginous 
deviation while 15 (35.7%) had cartilaginous and bony 
deviation and 18 ( 42.9%) had cartilage, bony and maxillary 
crest deviation. All patients have significant improvement 
in their presenting symptoms.

The followup period for these patients during this study 
range from 18–36 months.

Fig. 1

Fig. 2

Fig. 3
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Surgery for Nasal Polyposis 

Nasal polyposis is a common disease that has a prevalence of  

1–4 % of the population. Surgery for nasal polyposis is perhaps 

one of the most challenging yet rewarding procedures performed 

by the otolaryngologist. Surgical difficulty is amplified by the 

increased rate of bleeding encountered during surgery, the 

thinning of the lamina papyracea due to expansion from the 

polyps, the obstructed view of the frontal recess during its 

dissection, and the propensity for polyps to distort anatomy near 

vital neurological and vascular structures.  

a. Left nasal cavity showing polyp filling the middle meatus. In 

this revision case, residual uncinate is seen lateral to the polyp 

and must be addressed. 

(continued)...
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disease is undertaken. A standard workup should include a complete history with a 
focus on past medical history (seasonal allergies, sinusitis, asthma, aspirin or non-
steroidal anti-infl ammatory [NSAID] sensitivity), sinus symptoms, family history 
(primary ciliary dyskinesia, cystic fi brosis, etc.), social history (smoking, environ-
mental exposures), and prior therapies. Blood tests can help elucidate patients with 
high concentrations of eosinophils. Patient-specifi c allergens can be detected via 
immunoassay tests. Patients found to have specifi c allergens may benefi t from addi-
tional skin allergy testing for higher sensitivity and specifi city. 

 After a complete workup, a patient should be given options for his or her choice 
of treatment. In general, a trial of medical therapy is attempted prior to the decision 
to proceed with surgery. A portion of patients with minimal polyp disease will 
respond to medical therapy alone, while others may respond to surgery alone or 
surgery with continued medical therapy. Due to the fact that the pathogenesis of 
polyp disease is still incompletely known, it is important to counsel patients in 
regard to the long-term therapy for nasal polyposis and to dispel the preconceived 
notion that a single surgery will be curative.  

    Surgical Anatomy 

 In most patients with nasal polyposis, the nasal cavity is either partially or 
 completely fi lled with polyps (Fig.  28.1 ). After decongestion and infi ltration of 
the lateral nasal wall, the polyps are removed to reveal the underlying anatomy. 
A microdebrider is used to remove all the polypoid tissue from the middle turbinate 
with preservation of the turbinate itself. In previously unoperated patients, polyps 
from the middle meatus are debrided to expose the underlying uncinate and bulla 

  Fig. 28.1    Left nasal cavity 
showing polyp fi lling the 
middle meatus. In this 
revision case, residual 
uncinate is seen lateral to the 
polyp and must be addressed       

 

28 Surgery for Nasal Polyposis
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The figure shows progression of surgery for 

polyps. (b) Polyps in the middle meatus. (c) 

Representative piece taken for histology. (d) 

Microdebrider usage. (e) Exposed uncinate and 

bulla ethmoidalis. The remainder of the surgery 

is carried out in the same manner as non-polyp 

patients. 

(continued)...

...(continued)
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ethmoidalis (Fig.  28.2 ). The surgery is now conducted as if the patient did not have 
polyps and the anatomy is dealt with in the same way as patients without polyps. In 
patients who have had previous surgery, normal anatomical landmarks are often 
absent or obscured and surgery is conducted by fi rst fi nding the most consistent 
landmarks. In these cases, the safest method is to start posteriorly and proceed 
along the skull base into the frontal sinus. First, the polyps are debrided and the 
middle turbinate or its remnant is identifi ed. Next the posterior choanae are identi-
fi ed and the debrider is moved up the anterior face of the sphenoid until the sphe-
noid ostium is widely opened. This is continued superiorly until the skull base is 
identifi ed (Fig.  28.3 ). Next, the skull base is followed anteriorly to the region of the 
anterior ethmoidal artery and the frontal ostium is identifi ed and the entire skull 
base and lamina papyracea are cleared (Fig.  28.4 ).     

 In patients who have not previously undergone surgery, the easiest way to under-
stand the anatomy of the frontal drainage pathway is to perform a careful analysis 
of the CT scans, identify each individual cell, and place them in their anatomical 
location so that a 3D conceptualization of the anatomy is achieved [ 18 ]. In general, 
cells that lie anterior to the drainage pathway are considered frontal ethmoidal cells, 
starting with the most anterior ethmoid air cell, the agger nasi. Cells posterior to the 
drainage pathway are typically suprabullar cells, and if they extend into the frontal 
sinus, they are denoted as frontal bullar cells. 

  Fig. 28.2    Progression of surgery for polyps. ( a ) Polyps in the middle meatus. ( b ) Representative 
piece taken for histology. ( c ) Microdebrider usage. ( d ) Exposed uncinate and bulla ethmoidalis. 
The remainder of the surgery is carried out in the same manner as non-polyp patients       

J. Brunworth and P.J. Wormald 
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f. Wide left sphenoidotomy showing the optico-carotid recess posterolaterally, skull base superiorly, and orbit laterally. 

g. Revision endoscopic sinus surgery (ESS) for polyps requiring an aggressive approach. Picture shows the suction curette approaching the polypoid tissue (P) 

near the anterior ethmoidal artery (AEA) that lies on a mesentery along the skull base. This case required a frontal drill-out as well as trimming of the middle 

turbinate (MT). The septum (S) is marked for reference. 

...(continued)
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 Upon passing the axilla of the middle turbinate, the most commonly encountered 
drainage pathway is located posterior and medial to the agger nasi/frontal ethmoid 
cells. However, certain predisposing factors may cause the drainage pathway to run 
anterior or lateral such as an intersinus septal cell. In the case of polyps, the bony 
divisions on the preoperative CT scan can be diffi cult to discern and must be looked 
at with caution.  

    Indications 

 Indications to proceed with surgery for nasal polyposis are largely dependent on 
patient symptoms, the two most common symptoms being nasal airway obstruction 
and loss of the sense of smell. Other symptoms may include allergic symptoms 
(sneezing, ocular/nasal pruritus, rhinorrhea, etc.), recurrent bouts of sinusitis 

  Fig. 28.3    Wide left 
sphenoidotomy showing the 
optico-carotid recess 
posterolaterally, skull base 
superiorly, and orbit laterally       

  Fig. 28.4    Revision ESS for 
polyps requiring an 
aggressive approach. Picture 
shows the suction curette 
approaching the polypoid 
tissue ( P ) near the anterior 
ethmoidal artery ( AEA ) that 
lies on a mesentery along the 
skull base. This case required 
a frontal drill-out as well as 
trimming of the middle 
turbinate ( MT ). The septum 
( S ) is marked for reference       
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Excision of Nasal Tumor 

a. Patient with nasal tumor involving part 

of the skin.

b. Perform wide excision of lesion including 

the skin.

177

  Fig. 11.11    Patient with nasal tumor involving part of the skin         Fig. 11.12    Similar approach to the fi rst case to perform wide excision 
of lesion including the skin       

  Fig. 11.13    Photograph showing specimen       

  

 

 Wide Excision
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c. Photograph showing specimen.

d. The reconstruction was planned with radial forearm free flap.

(continued)...

...(continued)
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  Fig. 11.11    Patient with nasal tumor involving part of the skin         Fig. 11.12    Similar approach to the fi rst case to perform wide excision 
of lesion including the skin       

  Fig. 11.13    Photograph showing specimen       
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  Fig. 11.14    The reconstruction was planned with radial forearm free 
fl ap       

  Fig. 11.15    The fl ap is inserted to cover the skin defect       

  Fig. 11.16    The closure is complete. This defect could have been 
closed primarily with an advancement fl ap       

  Fig. 11.17    Long-term outcome       

  Fig. 11.18    Patient with lesion in the hard palate. The biopsy result 
suggested malignant neoplasm, and CT scan showed palatal bone was 
not involved. It is important to remember that one needs to take extra 
layer of tissue in depth to have a clear margin. Removal of the palatal 
bone for all malignant neoplasm is mandatory       
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e. The flap is inserted to cover the skin defect.

f. The closure is complete. This defect could have been closed primarily with an advancement flap.

...(continued)

178

  Fig. 11.14    The reconstruction was planned with radial forearm free 
fl ap       

  Fig. 11.15    The fl ap is inserted to cover the skin defect       

  Fig. 11.16    The closure is complete. This defect could have been 
closed primarily with an advancement fl ap       

  Fig. 11.17    Long-term outcome       

  Fig. 11.18    Patient with lesion in the hard palate. The biopsy result 
suggested malignant neoplasm, and CT scan showed palatal bone was 
not involved. It is important to remember that one needs to take extra 
layer of tissue in depth to have a clear margin. Removal of the palatal 
bone for all malignant neoplasm is mandatory       

 

 

 

 

 

11 Tumors of the Nose and Paranasal Sinus

f

178

  Fig. 11.14    The reconstruction was planned with radial forearm free 
fl ap       

  Fig. 11.15    The fl ap is inserted to cover the skin defect       

  Fig. 11.16    The closure is complete. This defect could have been 
closed primarily with an advancement fl ap       

  Fig. 11.17    Long-term outcome       

  Fig. 11.18    Patient with lesion in the hard palate. The biopsy result 
suggested malignant neoplasm, and CT scan showed palatal bone was 
not involved. It is important to remember that one needs to take extra 
layer of tissue in depth to have a clear margin. Removal of the palatal 
bone for all malignant neoplasm is mandatory       

 

 

 

 

 

11 Tumors of the Nose and Paranasal Sinus

e



ATLAS OF NOSE AND PARANASAL SURGERIES
14

Authors: S.P. Dubey, C.P. Molumi 
Title: Nose and Paranasal Sinus 
Book: Color Atlas of Head and Neck Surgery
DOI: 10.1007/978-3-319-15645-3_1
© Springer International Publishing Switzerland 2015

Sublabial Approach for Maxillary Cyst 

a. Right nasolabial swelling due to cyst in 

the maxillary sinus.

b. The incision begins 0.5 cm above 

the junction of the gingivolabial sulcus 

mucosa. It extends from the canine to 

the first molar tooth. The incision is made 

bone deep. The superior mucosal flap 

is raised preserving the neurovascular 

bundle in the infraorbital foramen.
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1.1                      Sublabial Approach for Maxillary Cyst 

      Nose and Paranasal Sinus   1

  Fig. 1.1    Right nasolabial swelling due to cyst in the maxillary sinus       
  Fig. 1.2    The incision begins 0.5 cm above the junction of the gingivo-
labial sulcus mucosa. It extends from the canine to the fi rst molar tooth. 
The incision is made bone deep. The superior mucosal fl ap is raised 
preserving the neurovascular bundle in the infraorbital foramen       
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      Nose and Paranasal Sinus   1

  Fig. 1.1    Right nasolabial swelling due to cyst in the maxillary sinus       
  Fig. 1.2    The incision begins 0.5 cm above the junction of the gingivo-
labial sulcus mucosa. It extends from the canine to the fi rst molar tooth. 
The incision is made bone deep. The superior mucosal fl ap is raised 
preserving the neurovascular bundle in the infraorbital foramen       
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c. A small gouge is placed at the canine fossa and hammered till the maxillary sinus antrum is entered taking care not to damage the root of the tooth. The 

opening is enlarged by nibbling the bone edges with a Kerrison rongeurs till adequate exposure is attained. In cases where the bone is thinned out by the 

tumor, this might not be necessary.

d. The tumor is removed and the cavity is packed with an acroflavin pack. An inferior meatus antrostomy is made. The end of the pack is kept in the nasal 

cavity and removed on the third post operative day. The sublabial incision is closed in layers. 

...(continued)

2

  Fig. 1.3    A small gouge is placed at the canine fossa and hammered till 
the maxillary sinus antrum is entered taking care not to damage the root 
of the tooth. The opening is enlarged by nibbling the bone edges with a 

Kerrison rongeurs till adequate exposure is attained. In cases where the 
bone is thinned out by the tumor, this might not be necessary       

  Fig. 1.4    The tumor is removed and the cavity is packed with an acrofl avin pack. An inferior meatus antrostomy is made. The end of the pack is 
kept in the nasal cavity and removed on the third post operative day. The sublabial incision is closed in layers       
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Repair of External Nose Defects 

a. Incision site is marked out 

for nasal basal cell carcinoma 

excision.

b. The defect after excision.

(continued)...
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5.1                      Repair of Alar Defect with Full Thickness Skin Graft  

      Repair of External Nose Defects   5

  Fig. 5.1    Incision site is marked out for nasal basal cell carcinoma 
excision       

  Fig. 5.2    The defect after excision       
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5.1                      Repair of Alar Defect with Full Thickness Skin Graft  

      Repair of External Nose Defects   5

  Fig. 5.1    Incision site is marked out for nasal basal cell carcinoma 
excision       

  Fig. 5.2    The defect after excision       

  
a b

Repair of Alar Defect with Full Thickness Skin Graft
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c. Full thickness skin graft is harvested from the postauricular region.

d. Full thickness post auricular skin graft is used to close the nasal defect.

e. Wound heals without scaring, 10 weeks after operation.

...(continued)
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  Fig. 5.3    Full thickness skin graft is harvested from the postauricular 
region       

  Fig. 5.4    Full thickness post auricular skin graft is used to close the 
nasal defect       

  Fig. 5.5    Wound heals without scaring, 10 weeks after operation       
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Superior-Based Nasolabial Flap for Reconstruction of Alar Defect 

a. The flap is marked out for reconstruct 

of alar defect using a superior based 

nasolabial flap.

b. A nasal dorsum turnover flap (arrow 

head) and a superior based nasolabial 

flap (arrow) are raised.

(continued)...
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5.2             Superior Based Nasolabial Flap for Reconstruction of Alar Defect 

  Fig. 5.6    The fl ap is marked out for reconstruct of alar defect using a superior based nasolabial fl ap       

  Fig. 5.7    A nasal dorsum turnover fl ap ( arrow head ) and a superior based nasolabial fl ap ( arrow ) are raised       
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5.2             Superior Based Nasolabial Flap for Reconstruction of Alar Defect 

  Fig. 5.6    The fl ap is marked out for reconstruct of alar defect using a superior based nasolabial fl ap       

  Fig. 5.7    A nasal dorsum turnover fl ap ( arrow head ) and a superior based nasolabial fl ap ( arrow ) are raised       
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c. The nasal dorsum turnover 

flap is reflected down.

d. The nasal dorsum turnover 

flap is stabilized by suturing its 

lateral and basal sides with the 

respective parts of the vestibular 

skin.

(continued)...

...(continued)
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  Fig. 5.8    The nasal dorsum turnover fl ap is refl ected down       

  Fig. 5.9    The nasal dorsum turnover fl ap is stabilized by suturing its 
lateral and basal sides with the respective parts of the vestibular skin       

  Fig. 5.10    The donor area of the nasolabial fl ap is sutured; the nasal 
dorsum turnover fl ap forms the roof of the vestibule       

  Fig. 5.11    The nasolabial fl ap is sutured with the nasal dorsum and 
with the turnover fl ap       
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e. The donor area of the 

nasolabial flap is sutured; 

the nasal dorsum turnover 

flap forms the roof of the 

vestibule

f. The nasolabial flap is 

sutured with the nasal 

dorsum and with the 

turnover flap

...(continued)
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Endoscopic Dacryocystorhinostomy 

The lacrimal sac fossa is situated anterior and lateral to the middle turbinate; 

the ostium achieved in an external dacryocystorhinostomy (DCR) is at the 

anterior tip of the middle turbinate while in endoscopic approach it is in a 

more inferior site

Dacryocystorhinostomy is the procedure of choice for nasolacrimal duct 

obstruction and chronic dacryostenosis in the setting of patent canaliculi and 

a functional lacrimal pump. Two major approaches are utilized: external, via a 

transcutaneous incision, and endonasal endoscopically-guided.

While endonasal DCR has been performed by both ophthalmic surgeons and 

otorhinolaryngologists (ENT) in the past, the advancement of nasal endoscope 

and functional endoscopic sinus surgery (FESS) has led to more ENT surgeons 

performing endoscopic DCR.  

The surgical procedure is developed under general anesthesia, with 

controlled hypotension to reduce intraoperative bleeding. Before surgery a 

local anesthesia with Xylocaine combined with 5 % naphazoline (if possible) 

is performed, to have a good mucosal decongestion and for a better 

identification of surgical landmarks.

Endonasal view: Zps endonasal projection of the lacrimal sac, PU uncinate 

process, TM middle turbinate, Atm middle turbinate axilla

(continued)...
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   The lacrimal sac can be divided into a (Fig.  1.8 ):

•    Fundus superiorly, which extends 3–5 mm 
above the superior portion of the medial can-
thal tendon  

•   Body inferiorly, which extends approximately 
10 mm below the fundus till the opening of the 
nasolacrimal canal. At this junction is located 
the valve of Krause (Fig.  1.12 ).    

 At the posterior lacrimal crest, the orbital peri-
osteum splits to envelop the lacrimal sac as a cov-
ering known as the lacrimal fascia. The lacrimal 
fascia is surrounded by fi bers of the orbicularis 
oculi muscle; the superfi cial head of the muscle 
travels around the front of the sac to attach to the 
anterior lacrimal crest, and the deep head of the 
muscle travels behind the sac to attach to the pos-
terior lacrimal crest. Between the lacrimal fascia 
and the lacrimal sac lies a venous plexus. 

 All these structures avoid direct contact with 
bone at this level. 

 The lacrimal sac is lined by pseudostratifi ed 
epithelium with two apparent layers, the superfi -
cial of which is columnar, the deeper fl attened. 
The bases of the columnar cells pass through the 
deeper layer to reach the basement membrane. 
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linfocites is present (Fig.  1.11 ). True lymph fol-
licles are not present in the normal situation; 
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 The nasolacrimal duct consists of a 12-mm- 
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length inferior membranous portion (Fig.  1.8 ). 

  Fig. 1.10    Endonasal view:  Zps  endonasal projection of 
the lacrimal sac,  PU  uncinate process,  TM  middle turbi-
nate,  Atm  middle turbinate axilla       

  Fig. 1.11    Microscopic 
structure of the lacrimal sac 
(From Gupta et al. [ 18 ])       
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Projection zone of the lacrimal sac. a. Draw; b. before surgery. TM middle turbinate, PU uncinate process, Atm middle turbinate 

axilla, Zps projection sac area zone. Before making the mucoperiosteal flaps to discover the lacrimal bone, a submucosal infiltration with 

adrenaline solution is made, in order to reduce bleeding.
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with adrenaline solution is made, in order to 
reduce bleeding. The site of infi ltration is local-
ized to the nasal lateral wall, near the lacrimal 
area, anterior to the uncinate process (Figs.  6.2 , 
 6.3 , and  6.4 ).

6.5.4          Flaps Preparation 

 To identify the lacrimal sac region, the most 
important structure is represented by the uncinate 
process, because just anterior to it there’s the pro-
jection of the lacrimal sac. In our opinion the 
head of the middle turbinate, due to its great ana-
tomic variability, is not a safe landmark. Many 
techniques are described to make mucoperiosteal 
fl aps. We usually used to perform two fl aps, one 
little posterior and one bigger superior. Until 
fl aps are superiorly and posteriorly moved, the 
bony wall that recovers lacrimal sac is exposed. 
Mucosal incision could be produced with many 
instruments, such us cold knife, radiofrequency 
knife, and laser technique (Figs.  6.5  and  6.6 ).

6.5.5         Laser 

 Currently, two techniques are used to perform 
endoscopic DCR: laser-assisted and “cold steel” 

  Fig. 6.1    Operating theater       

a

b

  Fig. 6.2    Projection zone of the lacrimal sac. ( a ) Draw; ( b ) 
before surgery.  TM  middle turbinate,  PU  uncinate process, 
 Atm  middle turbinate axilla,  Zps  projection sac area zone       

  Fig. 6.3    Infi ltration of the projection zone of the lacrimal 
area       
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c. Infiltration of the projection zone of the lacrimal 

area.

The site of infiltration is localized to the nasal lateral 

wall, near the lacrimal area, anterior to the uncinate 

process.
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d. Mucosal incision.

e. Intraoperative view: the mucosal incision. To identify 

the lacrimal sac region, the most important structure is 

represented by the uncinate process, because just anterior to 

it there’s the projection of the lacrimal sac.
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with or without powered instrumentation. The 
laser method appears to be less effective than 
cold steel endoscopic DCR, with success rates 
ranging from 64 to 85 % compared with a rate 

of approximately 85 % for cold steel proce-
dures. The inferior results achieved with laser 
DCR may be the result of the size of the ostia 
created, because small-ostia DCRs created by 

  Fig. 6.4    Mucosal incision       

  Fig. 6.5    Intraoperative view: the mucosal incision       

  Fig. 6.6    Double mucosal fl ap technique       
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f. Double mucosal flap technique.

 Many techniques are described to make 

mucoperiosteal flaps. Usually two flaps are 

performed, one little posterior and one 

bigger superior. Until flaps are superiorly and 

posteriorly moved, the bony wall that recovers 

lacrimal sac is exposed. Mucosal incision could 

be produced with many instruments, such 

as cold knife, radiofrequency knife, and laser 

technique.
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g. Lacrimal bone drilling.

 The bony wall removal is represented 

by the ascending maxillary branch 

and lacrimal bone. In case of rich 

pneumatization of agger nasi, the bone 

removal could interest some anterior 

ethmoidal cells also. This step can be 

conducted with drill, laser, or other 

instruments common to sinus surgery 

instruments. 
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laser were found to have patency rates of only 
64 % and 70 %, respectively, in two studies. 
Moreover, the heat generated from bone and 
mucosa ablation with a YAG/KTP laser may 
contribute to fi brosis and stenosis and conse-
quent poor results [ 14 ].  

6.5.6     Bone Drilling and Lacrimal 
Sac Exposure 

 The bony wall removal is represented by the 
ascending maxillary branch and lacrimal bone. In 
case of rich pneumatization of agger nasi, the 
bone removal could interest also some anterior 
ethmoidal cells. This step can be conducted with 
drill, laser, or other instruments common to sinus 
surgery instruments (Fig.  6.7 ). An interesting 
type of instrument is represented by piezosur-
gery, that we often use in this step. The peculiar-
ity of this technology is that a better respect of 
soft tissue and no hot damage is produced, on the 
contrary of drill. This technology consents to 
make an exeresis of only bone tissue, with 
 maximum respect of nerves, vessels, muscles, 
and in general soft tissue. The use of this instru-
ment causes on the contrary a delay of surgical 
time (Fig.  6.8a, b ).

6.5.7         Lacrimal Sac Opening 

 To identify with precision the medial wall of the 
lacrimal sac, a transillumination through the infe-
rior lacrimal canaliculus with otic fi bers can be 
made (Fig.  6.2b ). Alternatively a sickle knife 
through the lacrimal canaliculi can be introduced, 

  Fig. 6.7    Lacrimal bone drilling       

  Fig. 6.8    ( a ,  b ) Lacrimal bone drilling with piezosurgery       
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h. Lacrimal bone drilling with piezosurgery. 

An interesting type of instrument is represented by piezosurgery, that can be often 

used in this step. The peculiarity of this technology is that a better respect of soft 

tissue and no hot damage is produced, on the contrary of drill. This technology 

consents to make an exeresis of only bone tissue, with maximum respect of nerves, 

vessels, muscles, and in general, soft tissue. The use of this instrument causes, on the 

contrary, a delay of surgical time.
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i. Lacrimal sac incision.

Alternatively a sickle knife through the 

lacrimal canaliculi can be introduced, 

until sac is localized. External palpation 

of the lacrimal area is also a simple but 

effective method. Different surgical 

strategies to open the lacrimal sac 

are reported. Authors usually realize a 

mucosal posterior flap. The incision is 

made with a sickle knife.
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until sac is localized. External palpation of the 
lacrimal area is also a simple but effective 
method. Different surgical strategies to open the 
lacrimal sac are reported. We usually realize a 
mucosal posterior fl ap. The incision is made with 
a sickle knife (Figs.  6.9  and  6.10 ). In case of 
chronic dacryocystitis, with recidivant infections, 
a purulent secretion can be visualized in this step. 
An aspiration with toilette and repeated lavages 
of this area is done. This posterior mucosal fl ap is 
just apposed to the posterior mucoperiosteal fl ap, 
precedently realized, in order to maintain open 
the surgical stoma (Figs.  6.11  and  6.12 ). The 
superior mucoperiosteal fl ap is then repositioned 
under the drilled area. The use of stents is not 
routinely performed, but we use these in revision 
surgery or in fi brotic lacrimal sac (Figs.  6.13  and 
 6.14 ). Hospital dismissal in fi rst day. The antibi-
otic therapy is not always recommended at home, 
while an accurate nasal hygiene with nasal irriga-
tion is important. Postoperative follow-up is usu-
ally performed with endoscopic exam after 15 
days and then after 2 months. In case of stent 
positioning, this is maintained into the nasal 
fossa for 2–4 months.

6.5.8             Complications 

 The complications that can arise with DCR via an 
external approach include postoperative hemor-
rhage in some 3 % of cases, and the cutaneous 
incision can give rise to ugly scarring and infec-
tion. Other complications are much less frequent, 

but cutaneous necrosis, cerebrospinal fl uid leak-
age, maxillary and frontal sinusitis, retrobulbar 
hemorrhage, transient lagophthalmy, and subcuta-
neous emphysema have also been reported. 
Whether DCR via an external approach may con-
tribute to the disruption of medial canthal anatomy 
and affect the function of the lacrimal pump is still 
debated [ 15 ]. In contrast, endonasal DCR may 
have fewer cutaneous complications and less risk 
of signifi cant bleeding. The endonasal approach 
also enables the simultaneous management of 
potential causes of failure from synechiae forma-

  Fig. 6.9    Lacrimal sac incision       

  Fig. 6.10    Intraoperative view. Lacrimal sac opening       
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j. Intraoperative view. Lacrimal sac opening.
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k. Stomal stabilization.

In case of chronic dacryocystitis, with recidivant 

infections, a purulent secretion can be visualized 

in this step. An aspiration with toilette and 

repeated lavages of this area is done. This 

posterior mucosal flap is just apposed to the 

posterior mucoperiosteal flap, precedently 

realized, in order to maintain open the surgical 

stoma.

l. Intraoperative view. Stomal realization.
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tion between the ostium and the septum or the 
middle turbinate, after endonasal DCR or DCR 
via an external approach. Signifi cant complica-

tions associated with endonasal DCR are lid 
hematoma and orbital fat prolapse (up to 28 % of 
cases). Less frequent adverse reactions include 

  Fig. 6.11    Stomal stabilization       

  Fig. 6.12    Intraoperative view. Stomal realization       

  Fig. 6.13    BIKA stent positioning. The surgeon makes 
lacrimal canaliculi (inferior and superior) dilatation and 
puts the stent from the external to the internal part (endo-

nasal) of the canaliculus, tying the two ends of the stent 
under endoscopic vision       
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The superior mucoperiosteal flap is then 

repositioned under the drilled area. The use 

of stents is not routinely performed, but 

can be used in revision surgery or in fibrotic 

lacrimal sac.

m. BIKA stent positioning. The surgeon 

makes lacrimal canaliculi (inferior and 

superior) dilatation and puts the stent from 

the external to the internal part (endonasal) 

of the canaliculus, tying the two ends of the 

stent under endoscopic vision.
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Postoperative follow-up is usually performed with 

endoscopic exam after 15 days and then after 2 

months. In case of stent positioning, this is maintained 

into the nasal fossa for 2–4 months.

n. BIKA positioning: endonasal view. Note the sac 

completely open, with two parts of the stent correctly 

positioned.
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outward perforation of the canthal skin, retrobul-
bar hematoma leading to vision loss, lesion of the 
oculomotor muscles, nostril burning, canalicular 
stenosis, conjunctival fi stula, and subcutaneous 
emphysema. Some of these complications may 
result from lack of surgical standardization, 
whereas others may be intrinsic risks. Recent 
efforts to standardize endonasal DCR have 
addressed such issues as improved anatomic ori-
entation with endoscopy, more appropriate instru-
mentation (drilling burs, Kerrison-type rongeurs, 
or lasers), and the management of endonasal struc-
tures such as the septum and the middle turbinate.  

6.5.9     Postoperative Care 

 Patient hospitalization is 1 day, if no complica-
tions occur. A periodical wash cleaning of nasal 
fossae with saline solution and oiled drops appli-
cation, with local antibiotics, is recommended at 
home. The oral somministration of antibiotics is 
not usually recommended. The fi rst post-surgery 
control is after 15 days and another control after 
2 months. Stents were usually maintained from 2 
to 4 months.   

    Conclusion 

 Endoscopic endonasal DCR has been shown 
to be a safe technique that is associated with a 
low morbidity rate and an effi cacy that has 
ranged in the literature from 80 to 90 %.     
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