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Background : There is controversy of creating the drainage lumen in endoscopic sinus surgery 
for diffuse nasal polyposis. 

Objective : To compare the patency rate of drainage lumen between large middle meatal 
antrostomy and undisturbed maxillary ostium in endoscopic sinus surgery for nasal polyposis. 

Setting : Department of Otolaryngology, King Chulalongkom Memorial Hospital. 
Design : Randomized double-blind control trial. 
Subject : Patients diagnosed at the King Chulalongom hospital who had chronic maxillary 

sinusitis developed by nasal polyposis. 
Method : Sixty patients who had similar degree of bilateral nasal polyps and chronic maxil­

lary sinusitis were enrolled. The sides of which each surgical technique would be applied were ran­
domized by simple randomization. The patients did not know which treatment technique was applied 
to which side of the nose. The evaluator evaluated the objective endoscopic examination from the 
recorded videotape of each side separately at the third month till one year after surgery without notify­
ing the patients. 

Results : The patency rate of a large middle meatal antrostomy was 71.7 per cent -85 per cent 
compared to 61.7 per cent-65 per cent of the undisturbed maxillary ostium. There was a statistically 
significant difference only in early phase evaluation between the two surgical techniques (p-value = 
0.002). Thirty-six of 60 cases (60%) had good results with adequate drainage lumens, no infection 
and no recurrent polyps at the final evaluation. Early and small nasal polyps (grade I polyp) was the 
main correlation factor to the success of endoscopic sinus surgery for nasal polyposis (p-value = 0.017). 
The occlusion of the drainage system after surgery was mainly from recurrent polyps 

Conclusion : The large middle antrostomy group had a better statistically significant patency 
rate than undisturbed maxillary ostium only in the early phase after surgery. Recurrent polyp was the 
main cause of stenosis. Early surgical intervention of the small nasal polyposis had a better result 
compared to large diffuse nasal polyps .. 
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Nasal polyposis can be defined as a chronic 
inflammatory disease of the paranasal sinus mucosa, 
leading to a protrusion of benign edematous polyps 
from the meatus into the nasal mucosaCl). The etio­
logy and pathogenesis are still unknown(2). Nasal 
polyps cause nasal obstruction, anosmia or hyposmia, 
recurrent sinusitis, chronic drainage, dry mouth and 
facial pressure or headache. Nasal polyps are always 
bilateral in nasal polyposis, and appear as smooth, 
pale grape-like benign masses in the nose. Obstruc­
tion at the level of the ostiomeatal complex or at the 
opening to any paranasal sinus by polypoid disease 
will almost certainly lead to blockage of mucous 
clearance from the dependent sinuses. Mucous stasis 
can result in bacterial overgrowth and subsequent 
infection(3). 

The principle of endoscopic sinus surgery 
(ESS) is to improve the ventilation and the drainage 
of the sinus by removing the lesion obstructing the 
ostiomeatal complex and enlarging the maxillary 
ostium of sinus( 4). The success of this method depends 
on the normalization of diseased sinus mucosa, which 
is capable of decreasing ciliated epithelium damage 
and regenerating to normalcy(5). Reported results of 
this technique have been very good, but most of them 
reported subjective improvement in symptoms with 
the probability of persistent disease by objective eva­
luation, especially in nasal polyposis with chronic 
sinusitis(6). 

Until now, there are still some controversial 
concepts in the management or the creation of the 
drainage system of diseased sinuses after removing the 
obstructing disease. Setliff proposed that the uncinate 
process, not the maxillary sinus ostium became the 
critical anatomic factor in surgery for maxillary sinus 
by removing the lesion obstructing the ostiomeatal 
complex. The maxillary sinus mucosa in chronic 
sinusitis was capable of regenerating itself and the 
damage ciliated epithelium could return toward nor­
malcy(?). This leads to the concept of a minimal 
invasive technique in which the ostium is left undis­
turbed regardless of size or pathologic condition even 
in patients with severe polyposis. On the contrary, 
Levine and Jankowski recommended a large middle 
meatal antrostomy which included maxillary ostium 
(8,9). The implication is that, as a consequence of 
long persistent sinusitis caused by nasal polyposis, the 
cilia may be damaged and the mucociliary transport 
system of the maxillary sinus, in which its direction 
is usually against gravity, may be dysfunctional. So 

the maxillary ostium is not adequate for drainage and 
it needs a large gravity dependent drainage. The effec­
tiveness of both interventions is still questionable in 
the treatment of patients with chronic sinusitis deve­
loped by nasal polyp. This study aimed to compare 
the effectiveness of both methods for the drainage 
system in patients who usually have severe and long­
standing nasal diseases. 

MATERIAL AND METHOD 
Patients 

Patients who had chronic maxillary sinusitis 
developed by nasal polyposis were recruited to this 
study. The inclusion criteria were patients with the 
same grade of nasal polyp (staging was based on the 
presence of polyps confined to the middle meatus, 
grade 0 for no polyp seen, grade I for polyps con­
fined to the middle meatus and grade II for those 
beyond the middle meatus( 1 0)), which occluded the 
middle meatal complex and caused chronic maxillary 
sinusitis. Chronic maxillary sinusitis was evaluated 
by discharge from the ostium and the radiographic 
appearance (CT-scan assessment was graded between 
0 and II; grade 0 for no abnormality, grade I for 
partial opacification and grade II for total opacifica­
tionCl 0,11 )). The exclusion criteria were 1) preg­
nancy, 2) immunocompromise host, 3) history of prior 
maxillary sinus surgery, 4) scar or adhesion in the 
nose from other treatment, 5) severe nasal septal 
deviation 6) asthma, cystic fibrosis and aspirin sensi­
tivity patients, 7) tumor or mass in the nasopharynx, 
8) unequal degree of sinus disease. 

Selected patients in this project were started 
on oral prednisolone 40 mg each day beginning one 
week prior to surgery and were given the broad spec­
trum antibiotics (amoxycillin + clavulanic acid). The 
operations were performed under local anesthesia. 
Ten per cent cocaine and 1 per cent xylocaine with 
1 : 100,000 adrenaline were used to block nerves 
(locally and through the greater palatine foramens), 
and to get a vasoconstriction effect during surgery. 

Design of study and procedure 
This was a randomized double-blind clini­

cal trial in which the patients and the evaluator were 
blinded. A simple randomized technique by the 
EPIINFO program for allocating which side of the 
maxillary was sinus to be performed as a large middle 
meatal antrostomy while the other side did not disturb 
the maxillary ostium opening was applied. 
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Procedure 
A four mm 0° and 4 mm 30° sinuscope with 

xenon light source and television monitor with 
recorder were used. All polyps in the lateral nasal 
wall were delicately removed by microdebrider and 
cup-cutting forceps to reduce tissue trauma. Then the 
drainage systems in the paranasal sinus were per­
formed specifically according to the intervention tech­
niques at the maxillary sinus ostiums. 

For the undisturbed maxillary ostium side, 
the procedure was just removing the uncinate process 
and polyp that might occlude the ostium opening. For 
the large middle antrostomy side, the drainage open­
ing were performed by enlarging with scissors and 
side-biting forceps to create a lumen of approximately 
1.5 em x 2 em in size to the direction of posterior­
inferior along the supra-inferior turbinate area(8). 
The middle meatus was packed with umbilical tape 
and the packing was removed within 3-5 days after 
surgery. Saline irrigation and a nasal steroid were 
administered for post-operative care. 

Statistical analysis 
The patency of drainage lumen, recurrent 

maxillary sinusitis and recurrence of nasal polyps 
were evaluated by another otolaryngologist from the 
recorded videotape without notifying the patients. 
McNemar Chi-square test, multiple logistic regression 
were used to test the statistical significance. This study 
was conducted using different interventions in one 
patient, so informed consents were obtained before 
surgery and this study was passed by the ethical 

committee of Faculty of Medicine, Chulalongkom 
University. 

RESULTS 
Sixty patients were enrolled in this study. 

There were 34 males and 26 females with an age range 
of 16-68 years. The demographic data is shown in 
Table 1. Endoscopic sinus surgery in all patients was 
performed by the same surgeon at the Department of 
Otolaryngology, King Chulalongkom Memorial Hos­
pital. The surgical time and blood loss of each surgi­
cal side were recorded separately from the first inci­
sion until packing. The mean surgical time for the 
large middle meatal antrostomy side and undisturbed 
maxillary ostium side was 49.1 min (SD = 13.2) and 
46.4 min (SD = 13.2) respectively. There was no sig­
nificant difference between both sides (means diffe­
rence = 2.6, p-valued = 0.156). The mean volume of 
blood loss of the middle meatal antrostomy side and 
undisturbed maxillary ostium side was 71.9 ml (SO= 
59.9 ml) and 68.1 ml (SO = 48.8 ml) respectively. 
There was no significant difference between both 
sides. 

The patency rate of drainage lumen for large 
middle meatal antrostomy compared to undisturbed 
maxillary ostium at 3rd month, 6th month, 9th month 
and 1st year are shown in Table 2. There were 29 
cases with good patency of lumen and surrounding 
tissue without infection on both sides from the begin­
ning to the final evaluation. Ten cases had the same 
condition throughout the evaluation, 4 cases of which 
had patent large middle meatal antrostomy with occlu-

Table 1. Demographic characteristics (both groups in the same patients). 

Patients 
Male 
Female 

Age (years) (mean, SD, (range)) 
Duration of nasal polyposis (months) (mean, SD) 
Duration of sinusitis (months) (mean, SD) 
Skin test (n = 45) 

Negative 
Positive 

Grading of polyps from nasal endoscope (n = 60) 
Grade I 
Grade 2 

Grading of chronic sinusitis from CT-scan (n = 60) 
Grade I 
Grade 2 

N 

60 
34 
26 

36.8, 13.8, (16-68) 
47.9, 41.1 

5.9, 4.0 

24 
21 

10 
50 

29 
31 

% 

100 
56.7 
43.3 

53.3 
46.7 

16.7 
83.3 

48.3 
51.7 
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Table 2. The patency of drainage of the lumens after surgery (n = 60). 

Evaluation period Large middle meatal % 
antrostomy 

3rd month evaluation 51160 85 
6th month evaluation 46/60 76.7 
9th month evaluation 45/60 75 

J2th month evaluation 43/60 71.7 

sion of undisturbed maxillary ostium, 1 case of undis­
turbed maxillary ostium patient with occlusion of 
large middle meatal antrostomy and 5 cases of occlu­
sion of both undisturbed maxillary ostium and large 
middle meatal antrostomy. Twenty-one cases had a 
change of patency overtime, with both directions of 
changing. For the undisturbed maxillary ostium side, 
8 cases had improvement of patency and 6 cases had 
occlusion from stenosis and polypoid change around 
the narrowing lumen. For the large middle middle 
antrostomy side, 3 cases had improved patency of 
lumen while 11 cases were occluded from the recur­
rence of polyp and adhesion band at one year after 
surgery. However, the overall cases had good patency 
of both large middle meatal antorstomy and undis­
turbed maxillary ostium after at least one-year fol­
low-up accounting for 36 cases (a 60% success rate). 

The correlation between the grading of polyp 
and the patency of both drainage lumens in 29 of 60 
cases that were considered to have an excellent result 
was evaluated. There were 9 of 10 cases of grade I 
polyp and 20 of 50 cases of grade II polyp having a 
good result. There was a significant difference be­
tween these two groups (p-value = 0.005, Fisher's 
exact test). Considering the severity of sinusitis from 
the CT Scan grading system, 20 of 29 cases of grade 
I sinusitis and only 9 of 31 cases of grade II had a 
good result. There was a significant difference (p­
value = 0.009, Fisher 's exact test). Using multiple 
logistic regression to adjust all factors, the only fac­
tor that influenced the success of patency was polyp 
grading (p-value = 0.017). Grade I polyp had more 
correlation to the success of drainage lumen than grade 
II polyp (Odd ratio= 13.5, 95% CI = 1.585-114.977). 

When considering each surgical interven­
tion, grade I sinusitis had a correlation effect on the 
success of patency for undisturbed maxillary ostium 
(p-value = 0.028), and grade I sinusitis had more 
correlation than grade II sinusitis (Odd ratio= 3.667, 

Undisturbed % McNemar 
maxillary ostium Chi-square 

(p-value) 

38/60 63.3 0.002 
37/60 61.7 0.065 
39/60 65 0.109 
38/60 63.3 0.180 

95% CI = 1.175-11.114). But for the large middle 
meatal antrostomy group, the correlation was not sig­
nificant. 

There was no immediate or delayed major 
complication which included excessive hemorrhage, 
orbital complication and intracranial complication. 
One patient had delayed bleeding from the large 
middle meatal antrostomy side 4 days after surgery 
resulting from early removal of the packing and it 
needed repacking without blood transfusion. For the 
failure cases, occlusion of the drainage lumen occurred 
and proceeded to accumulative discharge in the maxil­
lary cavity. The causes of blockage at undisturbed 
maxillary ostiums were mucosal edema of maxillary 
ostium (8 cases) and recurrence of polyps (14 cases). 
For the large middle antrostomy group, the causes of 
blockage were adhesion band (2 cases) and recurrence 
of polyps (15 cases). The areas of recurrent polyps 
originated from the anterior-superior ethmoidal area, 
middle meatus, and came out of the maxillary antrum. 

DISCUSSION 
The important success of endoscopic sinus 

surgery in nasal polyps is not only removing the 
diseased mucosa but also creating a drainage and 
ventilation system. Ostium blockage leads to chronic 
sinusitis via stagnated secretions, changes in mucosal 
metabolism, damaged epithelium and cilia, tissue 
inflammation, bacterial infection, mucosal thickening 
and further blockages. The problem of post-operative 
care for a large dependent cavity like the maxillary 
sinus is obstruction of the drainage lumens, revision 
of which must be indicated. Patency of drainage of the 
maxillary sinus either from the large middle meatal 
antrostomy or from the undisturbed meatal ostium 
with no evidence of discharge, inflammatory mucosa, 
crusting or polyps in sinonasal cavity is required02). 
The patency rate of drainage lumen in the early phase 
of the healing process (3rd month evaluation) seemed 



Vol. 86 Suppl 2 MAXILLARY DRAINAGES IN ENDOSCOPIC SINUS SURGERY FOR POLYPS S377 

to favour large middle meatal antrostomy (p-value = 
0.002) but after the 6thmonth to the final evaluation, 
there was no statistically significant difference be­
tween the surgical techniques (p-value = 0.065, 0.019, 
0.180). The patency rate of large middle meatal antros­
tomy dropped from 85 per cent to 71.7 per cent due 
to fibrosis and polypoid formation around the antros­
tomy. For the undisturbed maxillary ostium, the 
patency rate staggered from 61.7 per cent to 65 per 
cent due to swelling of the mucosa around the maxil­
lary ostium area when there was upper respiratory 
tract infection. The result of the present study was not 
as good as other reports whose overall patency rates 
of drainage lumen from endoscopic sinus surgery 
were 91.4 per cent- 97.6 per cent(6,13). However, 
those reports included every case of chronic sinusitis 
from various causes. When focusing on diffuse poly­
poid cases like the patients in the present study, the 
patency rate of drainage lumen dropped to 92.6 per 
cent(6). 

The healing process of the middle meatal 
area and maxillary cavity has much more effect on 
the patency of drainage lumen. In the early phase, 
edema and fibrosis were the causes of stenosis. After 
6 months, the recurrence of polyp from the anterior­
superior ethmoid, middle meatal and maxillary antrum 
was the main cause of obstruction. Usually the maxil­
lary mucosa recovers macroscopically before the 
16th week after endoscopic sinus surgery. However, 
local pathologic tissue in the maxillary sinus some­
times remains one year after the surgery(5,14). So, 

the appropriate time for revision surgery or creating 
a lumen depends on the cause of stenosis and underly­
ing sinus condition. No specific time is recommended. 

The severity of polyps proposed by Lund 
and Kenedy had a correlation to the final outcome 
(10). Small nasal polyps confined to the middle meatus 
had a good result compared to large long-stand­
ing polyps for which either surgical techniques of 
drainage lumen were applied. Chronic infection caused 
by a long-standing polyp might introduce osteitis in 
the middle meatus. Inadequate removal of polyps in 
the middle meatus, fibrosis after surgery and a rapidly 
recurrent polyp might occur in the osteitis cases. 

SUMMARY 
The large middle meatal antrostomy group 

had a better statistically significant patency rate than 
undisturbed maxillary ostium only in the early phase 
after surgery. A recurrent polyp was the main cause 
of stenosis. Early surgical intervention of small nasal 
polyposis has better results compared to large diffuse 
nasal polyps. 
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