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Abstract

Background: Our objective is to evaluate the efficacy and out-
comes of endoscopic evacuation of middle turbinate “concha bul-
losa” compared with lateral partial turbinectomy, in children with 
chronic contact-point headaches. For the research, this study is us-
ing prospective clinical trial and setting in Otolaryngology depart-
ment, Tanta University Hospital, Egypt.

Methods: Over three years, 60 children underwent surgery for 
management of contact-point rhinogenic chronic headache result-
ing from middle turbinate concha bullosa, using either an evacua-
tion technique (30 children) or lateral partial turbinectomy (lamel-
lectomy technique, 30 children) with at least 12 months’ follow up. 
Post-operative adhesions, olfactory disorders, pain intensity, and 
frequency and duration of headache attacks were monitored.

Results: None of the children of the evacuation group developed 
post-operative synechia or olfactory disorders. In the lamellectomy 
group, two children reported reduced olfactory capacity and an ad-
ditional four children had developed adhesions. Pain intensity and 
frequency and duration of headache attacks improved significantly 
in both groups (pre- vs post-operative results), but significantly 
more so in the evacuation group.

Conclusions: The evacuation technique may be superior to the 
lamellectomy technique in preventing post-operative synechia and 
olfactory disorders, as well as better relieving of pain intensity and 
frequency and duration of headache attacks.
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Introduction

Chronic headache in children is not uncommon, and the 
etiologic factors are quite varied [1]. Rhinogenic related 
headache has been recognized since 1888 [2]. However, not 
much attention has been given to it until the advent of nasal 
endoscopy and the use of computerized tomography (CT) 
scanning [3].

Concha bullosa, which is the pneumatization of the 
concha, is commonly encountered in the middle turbinate 
and rarely found in the superior and inferior conchae [4-8]. 
Mucosal contact between the concha bullosa and the nasal 
septum or the lateral nasal wall has resulted in the release 
of substance P [9], Calcitonin gene-related peptide (CGRP) 
[10], and neurokinin A [11]. These chemical mediators are 
well-recognized in nocioceptive fibers in the central nervous 
system and the trigeminovascular system [9-11]. Therefore, 
contact points may be a cause of secondary headache or a 
trigger factor for primary headaches [12].

Contact-points cephalgia is a newly added headache 
disorder in the International Classification of Headache Dis-
orders (ICHD-2) [13], supported by limited evidence. It is 
characterized by; intermittent pain localized in the perior-
bital and medial canthal or temporozygomatic regions; evi-
dence of mucosal contact points by nasal endoscopy or CT 
scanning; gravitational variation of pain with postural move-
ments; abolition of headache within 5 minutes following 
topical application of local anesthesia to the contact point 
area; and significant resolution of the headache in less than 7 
days after removal of mucosal contact points.

Some investigators have described their experience 
treating trigeminovascular system-related headaches using 
transection of the 5th cranial nerve or injecting the Gasserian 
ganglion, using alcohol or novacaine [14-16]. Prior to en-
doscopic sinus surgery, total middle turbinectomy was used 
to manage concha bullosa [17]. With the evolution of endo-
scopic sinonasal surgery, investigators have described dif-
ferent techniques of partial turbinectomy and turbinoplasty 
aiming to relief contact-point headaches and reduce postop-
erative synechia [8, 18-24].

This study aimed to evaluate the efficacy and outcomes 
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of endoscopic evacuation of middle turbinate concha bul-
losa, as a novel technique, compared with lateral partial 
turbinectomy [19, 25], in a selected group of children with 
chronic headaches not responding to medical treatment.

 
Patients and Methods

   
Patient population and selection criteria

Over three years, 60 children were selected for surgery in this 
double-arm prospective randomized parallel study, based on 
the following criteria:

Headache: All children were suffering from frequent at-
tacks of long-lasting headache, refractory to medical treat-
ment for at least one year, as diagnosed by two neurologists 
[13]. Sinusitis and nasal allergy were excluded by clinical 
examination and CT scans. Other systemic causes of head-
ache such as anemia and neurovascular disorders were also 
excluded. There was no associated aura or autonomic hy-
peractivity as observed in migraine or in cluster headache as 
well as no response to medications used for vascular head-
ache.

Contact point: Both preoperative endoscopic examina-
tion and CT scans had to demonstrate a mucosal contact be-
tween the middle turbinate “concha bullosa”, as defined by 
Bolger et al [6], and the nasal septum or bulla ethmoidalis 
on the predominant side of the headache. Any other contact 
points between the nasal septum and the lateral nasal wall 
rather than the middle turbinate were excluded.

Topical anesthetic test: All children were asked to visit 
the clinic during an acute attack of headache. A cotton swab 
containing normal saline solution was applied to the sus-
pected endonasal contact area for 30 seconds. The reaction 
of the child was considered false positive if headache was 
relieved or the severity was reduced, therefore, the child was 
excluded. If the headache persisted, the cotton swab was 
replaced by cotton pledget containing 10% Lidocaine HCl. 
The test was considered positive if the persisting pain was 
immediately relieved or the severity was reduced by 50% 
or more after 5 minutes, compared with the visual analogue 
scale measuring pain severity before the test.

Preoperatively, based on the medical history of the se-
lected cases, the average number of headache attacks per 
month and the mean duration of each attack were calculated. 
The pain intensity was also reported and measured on a vi-

Figure 1. (a) Antero-inferior vertical mucosal incision using sickle knife; (b) Raising the medial and 
lateral mucoperiosteal flaps; (c) Dividing the bony concha into its lateral and medial laminae; (d) 
Extracting the medial and lateral bony laminae; (e) The final appearance of the debulked concha.
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sual analogue scale ranging from 0 to 100. An informed con-
sent was provided by the parents who were not aware of the 
surgical technique. The Ethics Committee of the University 
of Tanta approved the study.

Surgical technique

The children were randomly operated under general anesthe-
sia by the same surgeon and divided into two equal groups of 
30 children each. The concha bullosae of the control group 
were managed using endoscopic partial lateral turbinectomy 

(lamellectomy group) as described by Meserklinger [19] 
and Kennedy and Zinreich [25]. The study group comprised 
those whose concha bullosae were managed by endoscopic 
evacuation conchoplasty (evacuation group) using the fol-
lowing steps: 

Step 1: Routine preparation. Under general anesthesia, 
cotton wool pledgets soaked in 1:1000 adrenaline solution 
were placed in the middle meatus and nasal cavity and left 
for 10 minutes. Using endoscopic guidance, 0.5 mL of 2 per-
cent lignocaine/adrenaline was injected submucosaly into 
the anterior/inferior surface of the concha bullosa.

*n= 30 cases; SD = standard deviation; n = number; Bilat = bilateral; Unilat = unilateral; min = minutes

Table 1. Patent Profiles.

Parameter Evacuation group* Lamellectomy group*

Age (years)

   Range 9 - 16 10 - 15

   Mean 13 12

   SD 1.8 2.1

Sex (n)

   Boys 18 16

   Girls 12 14

Surgical procedures (n)

   Total 40 39

   Bilat 10 9

Duration of surgery (min)

   Bilat concha

   Range 60 - 110 55 - 100

   Mean 70 65

   SD 9 4

Unilat concha

   Range 45 - 95 40 - 95

   Mean 55 52

   SD 7 8

Chronicity period (months)

   Range 31 - 43 41 - 48

   Mean 19 21

   SD 6 7.5
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Step 2: Creating mucoperiosteal flaps. A sickle knife 
was used to make a vertical incision into the anterior face 
of the concha bullosa and extended along its inferior surface 
(Fig. 1a). A dissector was carefully used to create a plane be-

tween the bony walls of the concha and its covering medial 
and lateral mucoperiosteal surfaces (Fig. 1b). This created 
superiorly and posteriorly based medial and lateral mucosal 
flaps.

Figure 2. Progressive results for (a) mean pain intensity, (b) mean numbers of headache attacks/
month and (c) mean duration of attacks, in the surgical groups
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Step 3: Evacuation of the bony concha. A straight scis-
sors was used to divide the bony concha into lateral and me-
dial lamellae near its anterior and inferior borders (Fig. 1c). 
This sharp division along with preservation of the ground 
lamella and the vertical lamella prevented destabilization of 
the middle turbinate. The covering mucosal flaps were then 
sequentially raised until the bony lateral and medial lamel-
lae could be removed (evacuated) using Blakesley forceps 
(Fig. 1d).

Step 4: Flap repositioning. Both medial and lateral mu-
coperiosteal flaps were then laid over their raw surfaces 
closing the evacuated conchal cavity (Fig. 1e). Gelfilm was 
placed in the middle meatus and the nasal cavity to help hold 
flaps in place.

Postoperative care and outcome measures

Prophylactic oral antibiotic was prescribed for a few days 
after surgery. Children were started on normal saline spray 
from the first post-operative day. Follow-up was scheduled 
every 2 weeks for 1 month and every month for at least one 
year. These visits included an endoscopic examination of the 
nose under local anesthesia to detect any adhesions or the 
need for toileting of the middle meatus. A detailed history 
including questions about frequency of occurrence and dura-
tion of attacks, and analogue scaling of pain intensity was 
documented. Any post-operative olfactory disorder was also 
reported.

Statistical analysis

To avoid bias by the clinical team, the coauthors who were 
not involved in the clinical and surgical treatment of the 
cases had followed the outcome of subjective symptoms in-
cluding pain severity and frequency and duration of head-
ache attacks at 6 and 12 post-operative months, and com-
pared them with the preoperative findings. Changes were 
rated using a MANOVA, and a significance level of .05 was 
assumed. Children with a complete cessation of symptoms 
were considered “cured”; children with a significant de-
crease in symptoms were considered “improved”; lack of 
significant change was considered “unchanged”. Compari-
sons of the three categories between the preoperative results 
and the results obtained at 6 and 12 months postoperatively 
were carried out within and in-between the surgical groups 
using a t-test.

 
Results

  
The surgery was tolerated well by all children. Neither exac-
erbation of pain intensity nor an increase in the frequency or 
duration of attacks after surgery was observed in any of the 
surgical groups. When used as factors in the ANOVA, neither 

age nor gender had any significant effect on pain intensity or 
on duration and frequency of attacks. The mean follow-up 
period was 18 months with a minimum of 12 months. Table 
1 shows the patient profiles in both groups. The mean chro-
nicity period of headaches before surgical intervention was 
19 months (range, 13 - 43 months) in the evacuation group, 
and 21 months (range, 14 - 48 months) in the lamellectomy 
group (p > 0.05).

Postoperatively, two children in the lamellectomy group 
reported reduced olfactory capacity that persisted; an addi-
tional four children had developed adhesions between the 
middle turbinate and the lateral nasal wall. Endonasal revi-
sion surgery for these children, under local anesthesia, suc-
cessfully resolved the problem. None of the children of the 
evacuation group developed postoperative synechia or olfac-
tory disorders. Although none of the patients consented to 
postoperative CT scans in order to show the relief of contact 
points, the postoperative endonasal evaluation showed pat-
ent nasal fossae with absence of contact points in all cases.

In the evacuation group, pain intensity decreased signifi-
cantly from a preoperative level of 82 (± 6) to 28 (± 5) at 
6-months postoperatively (p = 0.001) and decreased slightly, 
but not significantly, to 26 (± 7) at the 12-month. Likewise, 
in the lamellectomy group, pain intensity decreased signifi-
cantly from 84 (± 2) preoperatively to 34 (± 8) at the 6-month 
postoperatively (p = 0.021) and further decreased, but not 
significantly, to 31 (± 4) at the end of the first year (Fig. 2a). 
There was no statistically significant difference in the results 
of the preoperative pain intensity on comparing the surgical 
groups. However, the difference in the follow-up results was 
statistically significant (p = 0.03), both at 6- and 12-months 
postoperatively.

The frequency of the attacks per month decreased from 
a mean preoperative level of 18 (± 3) in the evacuation group 
and 17 (± 5) in the lamellectomy group to 2 (± 2) in the 
evacuation group and 4 (± 3) in the lamellectomy group at 
6-months postoperatively (p = 0.001) and decreased again, 
but not significantly, to 1 (± 1) in the evacuation group and 
3 (± 2) in the lamellectomy group at the 12-month (Fig. 2b). 
Although the preoperative level was almost equivalent in 
both groups, the decrease in the frequency of attacks in the 
evacuation group, compared to the lamellectomy group, 
was statistically significant at 6 and 12 months postopera-
tively (p = 0.03). Changes in duration of the attacks showed 
similar findings. The mean duration decreased significantly 
from 27 hours (± 8) in the evacuation group and 28 hours 
(± 7) in the lamellectomy group preoperatively to 4 hours (± 
6) in the evacuation group and 9 hours (± 8) in the lamel-
lectomy group at 6 months postoperatively and to 3 hours 
(± 2) in the evacuation group and 7 hours (± 3) in the lamel-
lectomy group at 12 months postoperatively, as depicted in 
Figure 2c.

At 6 months postoperatively, 17 children of the evacua-
tion group were completely free of pain; 8 children had sig-
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Figure 3. Progressive results for (a) mean pain intensity, (b) mean numbers of headache attacks/
month and (c) mean duration of attacks, in the categories of cured, improved and unchanged pa-
tients in each surgical group.
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nificantly improved; and 5 were unchanged. At the end of 
the first year, 16 children remained completely free of pain; 
10 were significantly improved; and 4 had the same level of 
complaints as before surgery. In the category of improved 
but not completely cured children, pain intensity decreased 
from a preoperative level of 84 (± 8) to 27 (± 4) (p = 0.012); 
frequency of attacks from 19 (± 9) per month preoperatively 
to 2 (± 1) per month (p = 0.014); and duration of attacks from 
29 (± 6) hours to 5 (± 3) hours (p = 0.01).

In the lamellectomy group, 15 children had improved 
completely; 7 children were significantly improved; and 8 
were unchanged at the 6-month postoperatively. After 12 
months postoperatively, pain score of the children, who were 
completely cured, did not change; 9 children had significant-
ly improved; and 6 had the same preoperative pain score. 
The pain intensity of the category of children who were im-
proved decreased from a preoperative level of 85 (± 3) to 
32 (± 2) (p = 0.01); frequency of attacks from 19 (± 4) per 
month preoperatively to 3 (± 2) per month (p = 0.02); and 
duration of attacks from 26 (± 5) hours to 6 (± 3) hours (p = 
0.01). Figure 3 depicts the differences among the three cat-
egories within and in-between the surgical groups at 6 and 12 
months postoperatively, in comparison with the preoperative 
findings.

Discussion
  
Middle turbinate ‘concha bullosa’ is a common anatomical 
variant that may contribute to irritating contact-point head-
aches, even in children [1]. Endoscopic lateral lamellectomy 
is the current gold standard for treatment [19, 25]. However, 
recurrence of contact points and postoperative adhesions 
with subsequent frontal sinus disease are common compli-
cations of this technique [24, 26]. In the current series, the 
evacuation technique is a simple modification in which the 
bony skeleton of the concha bullosa is submucosaly evacu-
ated leaving the anterior sagital segment of the middle turbi-
nate debulked with smooth mucosal surfaces not in contact 
with the nasal septum or the lateral nasal wall. This makes 
the technique more conservative and able to reduce postop-
erative adhesions and olfactory disorders. This result was 
concomitant with that of Sigston et al [22] who tried a modi-
fication to partial lateral turbinectomy using the lateral pos-
teriorly pedicled mucosal flap of the concha, after extract-
ing its bony lamina, to cover the raw surface of the medial 
lamella. They hypothesized that maintaining the medial and 
lateral mucosa with its secretory elements decreases the risk 
of atrophic rhinitis and postoperative adhesions, and avoids 
olfactory disorders while speeding recovery from contact 
point headaches. However, small diseased rests of the mu-
cosa lining the remaining medial lamella may result in the 
formation of mucoceles [22]. In the evacuation group of the 
current study, in order to avoid rests of mucosa and subse-

quent mucoceles, both bony laminae of the concha together 
with their lining mucosa were completely extracted without 
adding a statistically significant extra time to the procedure.

The rhinogenic headache has been well known since 
1888 [2] and the central role of the sphenopalatine ganglion 
in facial pain has been reported by Sluder since 1927 [27]. 
The middle turbinate headache syndrome was first described 
by Morgenstein and Krieger [28] in 1980 and the patho-
physiology has been discussed in detail by Stammberger and 
Wolf [9] as well as by Clerico [29]. However, to the authors’ 
best knowledge, there is little published information discuss-
ing contact points rhinogenic headache in the pediatric popu-
lation. Thus, clinical researchers face challenging questions 
regarding the inclusion criteria, the best surgical technique 
and the postoperative follow-up measures in children. These 
children usually would have exhausted the medical profes-
sion and eventually some of them will end up in an otolar-
yngology office. While performing studies measuring the 
distance from the anterior nasal spine to the natural ostium 
of the sphenoid, Smith et al [30] have moved the middle and 
superior turbinates laterally. Unintentionally, this relieved 
many of the contact-point headaches in their pediatric popu-
lation. Since that time, endoscopic management of concha 
bullosa, using different techniques, has been able to offer 
some relief to these children with variable rates of success 
[1, 28, 31]. The selection of children might benefit from a 
surgical procedure is critical and might explain why the re-
ported rate from surgery is only 30 to 70 percent [1, 32]. In 
the current study, the authors excluded those children who 
demonstrated contact points between the nasal septum and 
any part of the lateral nasal wall rather than the conchal part 
of the middle turbinate, on CT scan, to ensure that contact 
between the middle turbinate and the septum or the lateral 
nasal wall was solely the cause of the headaches. This was 
reaffirmed by an endoscopic nasal examination and positive 
topical anesthetic test. Performing a “topical anesthesia test” 
before surgery thereby enabled the authors to select children 
who reported an improvement. Nevertheless, this test did 
not guarantee the selection of those patients who would ben-
efit from surgery, as reported by different authors [31-33]. 
However, none of these authors has found a distinct correla-
tion between a positive test result and a surgical outcome. 
In addition, a placebo effect of the test cannot be excluded. 
Therefore, it is assumed that this test is only of limited value 
in helping to select patients. However, an incorrect surgical 
procedure that did not identify and remove the involved con-
tact area cannot be excluded. Other factors, such as central 
modulation of pain may also be important [34].

In this study, postoperative pain intensity and frequency 
and duration of attacks were fully investigated. In the evac-
uation group, 6 months postoperatively, 25 of 30 children 
(83%) were either free of pain or experienced significant re-
lief in pain intensity and frequency and duration of attacks. 
At the end of the first year postoperatively, only 4 children 
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(13%) had the same level of complaints as before surgery. 
The children of the lemellectomy group had experienced a 
success rate of 73%, 6 months postoperatively. This rate in-
creased to 80%, almost 12 months postoperatively. Although 
pain intensity and frequency and duration of attacks had sig-
nificantly improved after surgery in both arms of the study, 
the success rate was significantly higher in the evacuation 
group than of the lamellectomy control group. This can be 
explained by the ability of the evacuation technique to ad-
equately reduce the size of the concha bullosa preventing the 
recurrence of contact points and postoperative adhesions. 
The increase in the success rate, in the evacuation group, 
from 83% after 6 months to 87% after 12 months compared 
with the control group (from 73% to 80%) may underscore 
the importance of the evacuation technique as being effective 
in allowing more shrinkage of the conchal mucosal tissue 
with time. The endoscopic follow-up examination suggested 
synechiae a cause for persisting headache in children of the 
lamellectomy group who did not experience significant re-
covery. However, postoperative CT scan, which unfortunate-
ly was not scheduled in this study, is the only investigation 
required to confirm this suggestion.

The clear connection between the contact points and the 
assumption that they are the primary cause for the headache 
cannot be unequivocally proven to date [35], at least in chil-
dren. However, it is important for otolaryngologists to bear 
in mind the cause of headaches attributable to rhinogenic 
contact points. The data obtained in this study demonstrated 
that the timely recognition of contact points as well as proper 
surgical intervention may make a significant difference in 
the lives of these children. Furthermore, an adequate follow-
up period of at least one year and the presence of a control 
group may act as strength factors. In 1992, Novak and Makek 
[36] reported a 78.5% cure rate in a group of 299 patients; 
their study lacked a control group as well as definitions of a 
follow-up period or of improvement, and no statistical analy-
sis was undertaken. There have been various case reports of 
successful outcomes and short follow-up periods [37, 38]. 
In 1997, Clerico et al [31] have reported results from 19 
patients treated surgically for refractory primary headaches 
during a mean follow-up period of 21 months and the suc-
cess rate was 79%. However, success rates of almost 90% 
have been reported for shorter follow-up periods of about 
13 months [1, 32, 39], while after a follow-up period of 2 
years, Welge-Luessen et al [34] showed an 85% success rate 
among their patients of which 60% were completely free of 
pain and 25% experienced a significant improvement. This 
rate decreased to 65%, with only six patients being free of 
symptoms after 10 years.

Conclusions

Based on the results of this study, it was clear that children 
with headaches refractory to conservative therapy should be 

seen not only by a neurologist but also by an otolaryngolo-
gist, who should carefully examine the nose endoscopically, 
searching for possible contact points. A CT scan of the para-
nasal sinuses and topical anesthetic test should be performed 
additionally as part of the evaluation. Postoperative objec-
tive and subjective findings clarified that surgical evacuation 
of the skeleton of the middle turbinate “concha bullosa” was 
superior to the lateral lamellectomy technique with respect to 
the significant relief of pain intensity and frequency and du-
ration of attacks as well as prevention of postoperative syn-
echia and olfactory disorders. However, conducting studies 
on a higher number of children and having longer follow-up 
periods can focus more light on this issue to obtain more pre-
cise data and open a way to eliminate or ameliorate children 
suffering.
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