European Archives of Oto-Rhino-Laryngology (2021) 278:1743-1753
https://doi.org/10.1007/500405-021-06724-6

REVIEW ARTICLE q

Check for
updates

Endoscopic surgical treatment for rhinogenic contact point headache:
systematic review and meta-analysis

Antonino Maniaci'® - Federico Merlino’ - Salvatore Cocuzza' - Giannicola lannella?? - Claudio Vicini3 -
Giovanni Cammaroto? - Jérome R. Lechien*>®7 . Christian Calvo-Henriquez® - Ignazio La Mantia'

Received: 25 January 2021 / Accepted: 23 February 2021 / Published online: 6 March 2021
© The Author(s) 2021, corrected publication 2021

Abstract

Purpose This meta-analysis study was designed to analyze endoscopic surgery’s role in treating rhinogenic contact point
headache.

Methods We performed a comprehensive review of the last 20 years’ English language regarding Rhinogenic contact point
headache and endoscopic surgery. We included the analysis papers reporting post-operative outcomes through the Visual
Analogue Scale or the Migraine Disability Assessment scale.

Results We provided 18 articles for a total of 978 RCPH patients. While 777 (81.1%) subjects underwent functional nasal
surgery for RCPH, 201 patients (20.9%) were medically treated. A significant decrease from the VAS score of 7.3+ 1.5 to
2.7+ 1.8 was recorded (p <0.0001). At quantitative analysis on 660 patients (11 papers), surgical treatment demonstrated
significantly better post-operative scores than medical (p <0.0001).

Conclusion At comparison, surgical treatment in patients with rhinogenic contact points exhibited significantly better val-
ues at short-term, medium-term, and long term follow up. Endoscopic surgery should be proposed as the choice method in

approaching the symptomatic patient.

Keywords Rhinogenic contact point headache - Concha bullosa - Septal spur - Septal deviation - Endoscopic surgery

Introduction

The International Headache Society distinguishes headache
disorders between symptomatic primary or idiopathic, sec-
ondary headache and orofacial pain disorders including neu-
ralgia and nasosinusal causes of headache [1-3].
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Already in 1943, McAuliffe et al. explicated that the
stimulation of specific anatomical structures of the nasal
cavities could lead to trigeminal nerve stimulation and the
release of substance P with referred headache in the absence
of nasosinusal inflammatory disorders [4, 5].

Later, Zechner et al. defined the rhinogenic contact point
headache (RCPH) as the headache symptomatology associated
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with contact between the lateral wall mucosa to the nasal sep-
tum [6].

In 2004 the Headache Classification Subcommittee of the
International Headache Society included rhinogenic contact
point headache (RCPH) among the secondary nasosinusal
causes of headache [1].

RCPH is distinguished by several possible anatomical
abnormalities such as septal spurs or middle turbinate dis-
orders such as hypertrophic, deformed or hyperpneumatized
(concha bullosa), in the absence of inflammation of nasal
mucosa. RCHP is quickly detectable and quantified by sinona-
sal endoscopy or computed tomography [7-11].

As emerged in the literature, RCPH is a controversial clini-
cal entity [12, 13]. Different authors analyzed the endoscopic
nasal surgery effect as a possible therapeutic strategy to treat
cases of suspected rhinogenic headaches associated with
RCPH [13-16]. Validated subjective questionnaires, such
as the Visual Analog Scale (VAS) and Migraine Disability
Assessment (MIDAS), were commonly used in the literature
to estimate the outcomes of reduction headache symptoms in
post-surgery [17-24].

Cantone et al. in 2014 reported better outcomes in 53
patients treated with endoscopic surgery for rhinogenic head-
ache [25]. Patients with initial grade III and IV on MIDAS
scores at 3 and 6 months of follow-up switched grades I and
IT or presented total symptoms resolution. Guyuron et al., in
a five-year outcome retrospective study, stated the significant
improvement (p <0.0001) of all scores analyzed (26). In con-
trast, Bieger-Farhan et al. although it found a contact point in
55% of patients analyzed with routine coronal paranasal sinus
CT, it found a significant association with nasal obstruction
and smell reduction (p <0.01) but not with facial pain [27].

According to this evidence, other authors have hypoth-
esized that, in patients undergoing surgery, the benefit of
referred symptoms is related to the placebo effect [28-34].

The cognitive dissonance phenomenon and the conse-
quent subjective perception reduction would be responsible
for the temporary symptom reduction within two years of
the intervention (short-medium term) [28-30].

To our knowledge, no meta-analysis studied the outcomes
of nasal surgery in rhinogenic headaches with RCHP, con-
firming/denying the evidence of the isolated studies. In this
paper, we performed a systematic review and a meta-analysis
to evaluate nasal surgery’s role in improving symptoms of
rhinogenic headaches with RCHP.

Materials and methods
Protocol data extraction and outcomes evaluated

The authors A.M and F.M analyzed the data from the lit-
erature. A discussion solved any disagreements among the
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study team members. Included studies were thus analyzed
to obtain all available data and guarantee eligibility for all
subjects. Patient’s characteristics, symptoms, diagnostic pro-
cedures, treatment modalities, outcomes scores (VAS and
MIAS), and follow-up were collected.

The effect of surgical treatment on rhinogenic headaches
with RCHP has been evaluated comparing Pre- and post-
operative VAS and MIDAS scores; subsequently, surgical
and medical therapy outcomes were also compared.

Electronic database search

According to the PRISMA checklist for review and meta-
analysis, we performed a systematic review of the current
literature.

PubMed, Scopus and Web of Science electronic data-
bases were searched for studies on rhinogenic contact point
headache/rhinogenic headaches of the last 20 years literature
(from December 1st 2000 to December 1st 2020) by two
different authors. The related search keywords were used:

LLINT3

“Rhinogenic Headache”, “Contact Point Headache”, “nasal
endoscopy headache”, “nasal surgery headache”, and “nasal
headache”. The “Related articles” option on the PubMed
homepage was also considered. The investigators examined
titles and abstracts of papers available in the English lan-
guage. The identified full texts were screened for original
data, and the related references were retrieved and checked

manually for other relevant studies.
Inclusion and exclusion criteria
Studies were included when the following criteria were met:

1. Original articles;

2. We excluded to the study inclusion case report, editorial,
letter to the editor, or review;

3. The article was published in English;

4. The studies included only clinically confirmed cases of
rhinogenic point of contact headache;

5. The studies reported detailed information on pre-oper-
ative subjective evaluation through a validated ques-
tionnaire such as the Visual analogue scale (VAS) or
the Migraine Disability Assessment Test (MIDAS) or
radiological scores obtained after CT analysis;

6. The studies mentioned detailed information about post-
operative treatment outcomes;

Statistical analysis

This protocol was performed in line with the approved
reporting items’ quality requirements for systematic
review and meta-analysis protocols (PRISMA) decla-
ration [35]. Moreover, the studies’ quality assessment
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(QUADAS-2) instrument was adopted to estimate the
included studies’ study design features [36].

Statistical analysis was performed using statistical
software (IBM SPSS Statistics for Windows, IBM Corp.
Released 2017, Version 25.0. Armonk, NY: IBM Corp).
Furthermore, we used random-effects modelling (stand-
ard error estimate = inverse of the sample size) to esti-
mate the summary effect measures by 95% confidence
intervals (CI), and subsequent forest plots were gener-
ated through the Review Manager Software (REVMAN)
version 5.4 (Copenhagen: The Nordic Cochrane Centre:
The Cochrane Collaboration). We calculated the incon-
sistency (/2 statistic) and established the values for low
inconsistency =25%, moderate inconsistency = 50%, and
high inconsistency =75% [37].

Results
Retrieving researches

The systematic review of the literature identified 398 poten-
tially relevant studies (Fig. 1). After removing the duplicates
and applying the criteria listed above, an overall number of
380 records screened were potentially relevant to the topic.
Through the records analysis and subsequent articles full-
text screening, we excluded all the studies that did not match
inclusion criteria (n =362). The remaining 18 papers were
included in qualitative synthesis papers for the data extrac-
tion. Moreover, due to the meta-analysis established criteria,
we excluded seven papers (absence of data) and considered
11 studies for quantitative analysis. A graphical display of
QUADAS-2 results is shown in Fig. 2 summarized the pos-
sible risk of bias.
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Fig.1 PRISMA flow diagram
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Patients features and surgery

We provided 18 articles in our systematic literature review
for a total of 978 RCPH patients. The patients’ average age
was 36.81 + 16 years. The average follow-up of the study
was 37.05+38.53 ranging from 1 to 127 months.

The major sinonasal disorders associated with rhinogenic
headache were septal spur combined with concha bullosa
in 757 (79%) patients, while isolated septal spur or chonca
bullosa in 99 (10.3%) and 102 (10.7%) cases, respectively.

Of these, 777 (81.1%) subjects underwent functional nasal
surgery for RCPH; whereas, 201 patients (20.9%) were treated

with medical therapy (Table 1). All patients treated with sur-
gery have previously reported failure of medical therapy.

VAS outcomes comparison in surgical patients

Of the studies included, 11/18 papers (459 patients) reported
both pre-and post-operative mean value +SD of the VAS scores
(Fig. 3). In particular, a significant VAS score reduction from
the value of 7.3+ 1.5 to 2.7 + 1.8 was estimated (p <0.001).
The analysis using random-effects modeling for
459 patients demonstrated a MD of 4.43 [95% CI 3.07,
5.79] of the VAS score, overall effect Z score=6.37, O

Proportion of studies with low, high or unclear

flow and timing BIAS

reference standard O Unclear
BIAS
ElLow
OHigh
patient selection
BIAS
0% 20% 40% 60% 80% 100%
reference standard
APPLICABILITY
O Unclear
BlLow
index test OHigh
APPLICABILITY
patient selection
APPLICABILITY
0% 20% 40% 60% 80% 100%

Fig.2 QUADAS-2: the graphical display shows the possible risk of bias

@ Springer



1747

European Archives of Oto-Rhino-Laryngology (2021) 278:1743-1753

(€10°0=d) suaned [eo13ins
ur %/ Jo paoxduwr T SYA

(S2109s J10q

ur 1000 > d) seuo [edIpat

JO 9%9¢ ur sA syuanjed [ed

-131ns Jo %89 ut paaoxdwr
T SVAIN pue T SVA

(1000>d) %L8

U1 QUYOEPEY OU 11 %00T
saseo [[e ur paaoxdwr T SYA

(S0'0>d) %58

ur oyoepeay ou [[1 syuaned
J0 908 ut parordut T SYA

(100°0>d) syuaned

Jo %818 ur paroxdwt T SYA
(saseo [e ur
100°0> d) %8¢ ut aydepeay
ou |11 sjuaned Jo %06

ur pasoxdwr T s21008G [TV

(s00>4)
%t Ul aydepeay ou |[n
SISSB[D JOMO[ 0) PAYIIIMS
¥—¢ 4aAvVaO %001 T
SVAIN AMya syuaned
J0 918 ur parordwr T YA
(100°0>d) %¢T1
ur ayoepeay ou (1 syuaned
J0 976 ut paaoidwr T VA
(100°0>d) %L'TS
ur ayoepeay ou [[1 syuaned
30 %001 ur paaoxduwt T SYA
(1000>4) %6
ur oyoepeay ou [ syuaned
JO %8°G6 ur paroxdwr T SYA
(10°0=4) sauo [ed1pawr
ur 9/ 1 sa syuoned [eordins
ur %8°6L J0 pasoxdwr T YA
(100°0=9d)
sjuoned [eo13ns jo
%18 ur paaoxdwr T SYA

syuow 9—|

syjuowr 9—|

syIuow 8-

syuow 91|

syyuow £z~

syluow (9-1

syyuow 9—|

syuow g1

syiuouwr 9—|

syuow 79—

syjuowr 9—|

syluow g1

Kyserdoydas ordoosopuyg

Kysedoreurqim
10/pue Ksejdordas ordoos
-0pua Io/pue pIepue)S

uonezIfeIsie| aeu

-1q1m3 9[pprut ordoosopuyg

Kyserdoyeurqim

J0/pue Kysejdoydes ordoos
-Opu? 10/puUe pIepue)S

Kyserdoreurqiny

10/pue K1sejdoydes ordoos
-0pu? Jo/pue pIepue)§

Kyserdareurqim
J0/pue Kisejdoydes ordoos
-0pu? Jo/pue pIepue)g

Kyserd eouoyd ordossopug
Kyserdoyeurqinm
Jo/pue Kysejdoydas o1doos
-0puo Jo/pue pIEpue)S

Kyserdoydas ordoosopuyg
Kyserdayeurqinm
10/pue Kyserdoydes ordoos
-0puUd JO/pue pIepuels

Kyserdoydas ordoosopuyg
Kyserdoyeurqim
Jo/pue K)serdoidas ordoos
-0puo I0/pue pIepue)s

s300[qns ur (¢ ur eso[nq
eOUuOYd J0/pue Inds [eydeg

souo

[ed1paul 6/L4 SA s)2[qns
[e2181nS $6/L{ UT eso[[ng
eoUOyo Jo/pue ands [eydog

s392[qns GG ur eso[nq
eouoyo 1o/pue ands [eydog

s100[qns 9g¢/1 4 Ut eso[nq
rouOYd Jo/pue Inds [eidog

s300[qns 99 ur eso[nq
eOUOYO Jo/pue ands [eydog

s100[qns @/ ur esoqnq
rouoyd Jo/pue nds reydoeg

SOUO 8D
-Ipaw g0 1/6% sa s1o0lqns
u1 Z01/€S vSO[[Ng BIUOYD)

s302[qns g9 u1 eso[nq
rouoyd 1o/pue ands Tejdog

s100[qns 9¢ ur eso[nq
rouoyd Jo/pue nds [eydog

s109[qns g/ ur esoinqq
rouoyo I0/pue nds [eydog

SOUO [eIIpoW

66/8¥ SA s10a[qns Teo1Sms
66/16 ur nds [eidog

s309[qns g4 u1 esoqnq
rouoyd I0/pue ands [eydog

SVA

SVAIN/SVA

SVA

AYORIN-PUN/SVA

SVA

ToOSIN
/9¢-4S SO /SVAIIN/SVA

KexoeIn

-PunT/SVAIN /SVA

SVA

SVA

SVA

SVA

SVA

Apms
pa[[onuosun aAndadsorg

Kpnjs pa[jonuod
pazrwopuer aAndadsonay

Apnis
pajjonuooun aAnoadsoig

Apms
pajonuosun aAndadsolg

Apms

paf[onuooun aandadsonsy

Apms pa[[onuod
paziwopuel aAndodsonay

Apmis pa[jonuod
paznuopuer aAnoadsonay

Apnys
pa[ronuosun 2andadsoig

Apms
paq[onuosun 2an03dsonay

Apms
paj[onuosun aAndadsonay

Apmis pa[[0NUOD PAZIWO
-pues-uou 2And2dsonay

Apnjs papurjg-o[3urs
Ppa[[onuod aanoadsorg

€10T 'Te 19 Iuepe]\

L10T ‘T 39 BNUBA ]

00T 'Te 39 Yeyoeunyy

S10T 'Te 12 2op oAH

800C & 3o Sueny

1102 'Te 39 uoInAno

102 ‘Te 30 duojue))

€10¢ Te 9 [elg

1102 T8 39 sepyeg

¥00¢ ‘T8 19 ulyeg

610C '[e e unyy

110T 'Te 10 eIWRS-NqY

sowo9Ino aAneIado-1soq

dn-morjoq

yoeoidde 1eo1ig

SQINJBSJ JUSUNEBAI],

JUWISSISSE IATI[QNS

u3isap Apms

Te9A/S90UR1JoY

juounean Jorid pawojrad sem 1s9) Quredopryy | ajqel

pringer

A's



European Archives of Oto-Rhino-Laryngology (2021) 278:1743-1753

1748

9J1] Jo \QENST oﬂﬁomamuoﬁﬂmumqa \NQQWE ‘WIOJ-1I0US WA-9¢ \A—u:um SQW0INQ) [BIIPIN 9€-4S SOW ‘WUAWSSISSY %ﬁﬂﬁﬁmda oﬁqﬁhwdz SVAIN 91edoS QSMO—NQ< [ensiA SVA

SQUO [eOIpaW
ul %6 sa syuaned [eo1dins
ur %719 jo pesoxdurr T SVA
(100°0 > d ‘A1oanyoadsar
G'G SA () S9I00S) [eOIpaW
uey) dnoi3 [eor3ins ur
sjuowAoxdwr 1919q T SYA
(8100=4) %0€
ur ayoepeay ou |1 syuened
J0 96/ ur paroxdwr T SYA

sjuaned
J0 %1°88 ur paroxdwr T SVA
(S00=9) %11
ur dyoepeay ou [[1 syuaned
Jo 9%¢g ur paroxdwr T SYA

(10°0>d) syuoned
JO %88 ut pasoxduwir T SYA

syuowr 9—

syuowr 9—

syuow Oz 1-1

syIuow |

syiuow g1

sqyuow $z—|

Kyserdoreurqim
Jo/pue K)serdoydas ordoos
-0pud Io/pue pIepuels

Kyserdoyeurqim

1o/pue K)serdoydas ordoos
-0pu9d Io/pue pIepuels

Kyserdoyeurqinm

1o/pue K)serdoydes ordoos
-0pu9d Io/pue pIepuels

Kyserdareurqrm

1o/pue Kserdoydas ordoos
-0pu9d Io/pue pIepuels

Kyserdoyeurqim

Jo/pue K)sejdoydos o1doos
-0pu9 I0/pue pIepue)s

Kyserdoyeurqinmy

1o/pue K)sejdoydas ordoos
-0puo Io/pue pIepue)s

SQuo

[eOIPAW £G/GT SA $)algns

[ed131ms ¢G/8¢ ul eso[[ng
rouoyd 1o/pue inds Teydog

SOUO [Bd

-Ipau /7 pue s1o0lqns

[e21310S {47/ Ul BSO[[Nq
rouoyd Jo/pue nds Teydog

s109[qns ()g ur esoqnq
rouoypo I0/pue ands [eydog

s100[qns 7 ur esoqnq
rouoyd 1o/pue ands [eydog

s309[qns g¢ u1 eso[nq
rouoyd 10/pue ands Teydog

s100[qns ¢¢ ur eso[nq
eouoyo I0/pue ands [eydog

SVA

SVA

SVA

SVA

SVA

KexpeIN-puny /SVA

Apms pa[jonuod
paziwopues 9Andadsonay

Apmis pa[jonuod
pazrwopuer aA1oadso1g

Apms
pajonuosun aAndddsorg

Apms
pa[[onuodun aAnddsonay

Apmis paziwo
-puel-uou 9A1399dso1d

Apms
pa[[onuosun 2and3dsoig

010¢C Te 19 d1zex

$10€ 'T¢ 10 IpRWIUIROULIE,

€00 ‘T 12 uU9sSanT-a3[opM

910T Te 19 dlixd

600 'Te 30 199940

600C 'T¢ 3° MOl

S9wo9INo dAneIado-1s0g

dn-morjoq

yoeoidde 1eo1ing

SQINJBYJ JUSUNBAI],

JUWISSISSE IATI[QNS

u3isap Apms

Te9A/S90URI)oy

(ponunuoo) | sjqey

pringer

Qs



European Archives of Oto-Rhino-Laryngology (2021) 278:1743-1753 1749
Preoperative Postoperative Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.2.1 Medical VAS Scores
Altin etal. 20149 386 013 48 364 013 48 B.4% 0.32[0.27,0.37]
Cantone etal. 2014 TH 12 49 58 1.2 49 B.4% 2.00[1.52,2.48] -
La Mantia etal. 2017 49 14 47 38 08 47 B.4% 1.10[0.61,1.59] -
Peric etal. 2016 741 1.27 42 71 114 42 BA4% 0.31 [0.21,0.83] T
Yazicietal. 2010 §9.33 1.489 15 ] 2 15  B.1% 0.33[-0.93,1.59] -1
Subtotal (95% CI) 201 201 31.7% 0.84 [0.14, 1.54] &
Heterogeneity: Tau®= 0.54; Chi®= 86.76, df= 4 (P = 0.00001); F=93%
Testfor overall effect Z=2.36 (P = 0.02)
1.2.2 Surgical VAS Scores
Abu-Samra et al. 2011 56 33 36 24 26 36 B.0% 3.20[1.83,4.57] E—
Altin etal. 2019 391 0.14 51 079 014 51 6.4% 312[3.07,3.17] -
Behin et al. 2004 78 148 21 36 37 21 5.8% 4.20([2.49,5.91]
Bektas etal. 2011 8.62 018 42 211 025 42 BA4% 6.51 [6.42, 6.60] -
Cantone etal. 2014 T8 245 53 15 08 53 B.3% 6.40[5.69, 7.11] I
Guyuran et al. 2011 85 1.23 79 45 318 79 B.3% 4.00([3.25,4.79] -
La Mantia etal. 2017 53 149 47 14 11 47 B.3% 3.80[3.27, 4.53] -
Madani etal. 2013 52 1.8 30 147 13 30 B.3% 3.73[2.94, 4.52] I
Peric etal. 2016 71 1.14 42 238 078 42 BA4% 472[4.30,5.14] -
Welge-Luessen etal. 2003 83 16 20 49 41 20 57% 3.40[1.47,5.33]
Yazici etal. 2010 8.68 1.58 38 34 187 3| B.3% 5.28 [4.50, 6.06] —
Subtotal (95% CI) 459 459  68.3% 4.43[3.07,5.79] -
Heterogeneity: Tau®= 5.07; Chi*= 3864.12, df=10 (P = 0.00001); F=100%
Test for overall effect: 2= 6.37 (P = 0.00001)
Total (95% CI) 660 660 100.0% 3.28[1.96, 4.60] -
Heterogeneity: Tau®= 7.07; Chi*=14744.21, df=15 (P = 0.00001); F=100% :-10 t % 10:

Test for overall effect: Z= 486 (P < 0.00001)
Test for subgroup differences: Chi®= 2112, df=1 (P < 0.00001), F=95.3%

Favours [Preoperative] Favours [Postoperative]

Fig.3 Forest plot between surgical vs medical pre-operative and post-operative VAS scores. CI confidence interval, SD standard deviation

statistic p <0.00001 (statistically significant heterogeneity),
I12=100% (high inconsistency) as described in Fig. 3.

Short-medium vs long-term outcomes

Sub-analysis of postoperative results stratified by
short—medium vs long-term follow-up are shown in Fig. 4.
The short-medium term group (1-24 months) of 303
patients presented at random-effects modeling a score MD
of 4.81 [95% CI 3.11, 6.51], overall effect Z score =5.54
(p<0.00001), Q statistic p<0.00001 (statistically significant
heterogeneity), 12 =100% (high inconsistency). On the other
hand, the long-term group (25-120 months) of 156 patients
reported a score MD of 3.82 [95% CI 3.24, 4.41], overall
effect Z score=12.78 (p <0.00001), Q statistic p=0.71 (no
statistical heterogeneity), 12 =0% (no inconsistency).

Thus, the test for subgroup differences was not statisti-
cally significant (p =0.28, 12=13.3%).

Surgical vs medical treatment

Among the selected studies, 11/18 papers compared changes
in VAS scores in a total of 459 surgical patients versus 201
undergoing medical treatment (Fig. 3). The topical therapy
mainly used was fluticasone propionate nasal spray, every

morning in cycles of 15 consecutive days per month up to
6 months of treatment.

Although both treatments reported a statistically significant
reduction in post-operative scores in both groups (p <0.0001
both), the surgical treatment demonstrated significantly better
post-operative scores (p <0.0001) (Fig. 5).

Furthermore, medical treatment at random-effects modeling
for 201 patients reported a MD of 0.84 [95% CI 0.14, 1.54]
VAS score, overall effect Z score =2.36 (p=0.02), Q statistic
p<0.00001 (statistically significant heterogeneity), 12=93%
(high inconsistency).

Thus, the test for subgroups was statistically significant
(p<0.00001, 12=95.3%).

MIDAS outcomes

Changes in mean MIDAS scores were identified for 120
patients enrolled in three studies (Table 2). Significant
improvements occurred after surgical treatment with a reduc-
tion from 88 (73%) to 6 (5%) patients for GRADE 3—4 and a
corresponding increase in milder symptoms from GRADE 1-2
in 32 (27%) patients at 91 (76%) (p <0.001).

Besides, the remaining 23 patients (19.16%) had complete
resolution of symptoms at follow-up.
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Preoperative Postoperative Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1 Short-Medium Outcomes
Altin etal. 2019 3891 014 51 079 014 51 9.5% 312[3.07,3.17] "
Bektas et al. 2011 8.62 018 42 211 025 42 9.5% 6.51 [6.42, 6.60] -
Cantone etal. 2014 79 25 53 15 08 53 9.3% 6.40 [5.69, 7.11] —
La Mantia etal. 2017 53 19 47 1.4 141 47 9.4% 3.90[3.27, 4.53] -
Madani etal. 2013 52 1.8 30 147 13 30 9.2% 3.73[2.94, 4.52] n—
Peric etal. 2016 71 114 42 238 078 42 95% 472[4.30,5.14] -
Yazici etal. 2010 8.68 1.58 38 34 187 38 8.3% 5.28 [4.50, 6.06] —
Subtotal (95% CI) 303 303 65.7% 4.81[3.11,6.51] T
Heterogeneity: Tau®= 5.19; Chi®= 3862.38, df= 6 (P < 0.00001); F=100%
Testfor overall effect: Z= 5.54 (P < 0.00001)
1.5.2 Long Term Outcomes
Ahu-Samra et al. 2011 56 33 36 24 26 3B 87% 3.20[1.83, 4.57]
Behin etal. 2004 78 148 21 36 37 21 8.3% 4.20[2.49,5.91]
Guyuran et al. 2011 85 1.23 79 45 318 79 9.3% 4.00[3.25, 4.79] —
Welge-Luessen etal. 2003 83 16 20 49 41 20 8.0% 3.40[1.47,5.33]
Subtotal (95% CI) 156 156  34.3% 3.82[3.24,4.41] S 2
Heterogeneity: Tau®= 0.00; Chi*=1.38, df=3 (P =0.71), F= 0%
Testfor overall effect: Z=12.78 (P = 0.00001)
Total (95% CI) 459 459 100.0% 4.43[3.07,5.79] ~a--
Heterogeneity: Tau®= 5.07; Chi*= 3864.12, df=10 (P < 0.00001); F=100% _1 :2 o é j‘
Testfor overall effect: Z= 6.37 (P < 0.00001) Favours [preoperative] Favours [postoperative]

Test for subaroup differences: Chi*=1.15,df=1 (P=0.28), F=13.3%

Fig.4 Subanalysis forest chart distinguishing patients based on follow-up term. CI confidence interval, SD standard deviation
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Fig.5 Box plot pre- and post-operative outcomes’ comparison
between surgery and medical therapy. Improvement in VAS scores of
the medical therapy did not reach statistical significance (p =0.57)

Discussion

Rhinogenic contact point headache is characterized by a
contact between different anatomical structures such as
the nasal septum and the middle, superior turbinate or the
anteromedial wall of the ethmoid sinus associated with fron-
tal-orbital pain radiating to the root of the nose [15, 16, 26].

RCPH patients frequently come to surgical treatment after
years of failure to medical therapy and multiple specialist
assessments [17, 21].

In this regard, Peric et al. in 2016 found an overall VAS
improvement at 24 months from 7.10+1.14 to 2.38 £0.78
(»p=0.001), especially in patients with concha bullosa and
septal spur (p <0.0001 [33].

Several authors also investigated medical therapy’s role in
resolving painful symptoms, often demonstrating unpromis-
ing results unlike surgery [10, 18, 25].

Our meta-analysis between 459 undergoing surgical
treatment and 201 undergoing medical one clarified the

Table 2 MIDAS outcomes comparison expresses better study at follow-up after a surgical approach

References Patients Pre-operative MIDAS Postoperative MIDAS

Grade 34 Grade 1-2 Grade 34 Grade 1-2 Grade 0 p value
Cantone et al. 2014 53 38 (72%) 15 (28%) 0 30 (56%) 23 (44%) <0.00001
La Mantia et al. 2017 47 36 (76.60%) 11 (23.4%) 4 (8.5%) 43 (91.5%) - <0.00001
Segana et al. 2016 20 14 (70%) 6 (30%) 2 (10%) 18 (15%) - =0.0001
Total 120 88 (73%) 32 (27%) 6 (5%) 91 (76%) - <0.00001

The chi-squared statistic reported for all score a p value is <0.00001
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primary role of endoscopic surgery in RCPH patients,
reporting an overall surgical success usually reported
around 80% (p <0.00001; Z=4.86; 12=95.3%) (Fig. 3).

In contrast, at the post-operative medical follow-up, no
significant better improvement was obtained (p =0.53)
(Fig. 5).

However, we identified a risk of bias among the
included studies due to the lack of symmetry between
patients enrolled in surgical therapy and medical as con-
trol. Not all authors included sufficient patients to compare
the different treatment modalities or further randomized
them into two distinct groups to test the approaches’ dif-
ferences. Furthermore, selection bias frequently involves
many studies in the literature. A rigorous evaluation of
possible comorbidities such as allergic rhinitis or differ-
ential diagnosis with other causes of headaches is often
not performed. In this regard, although the lidocaine
test represents the gold standard in RCPH diagnosis, not
all authors in the literature perform it before surgical
treatment.

Another critical point frequently discussed in the litera-
ture is preserving long-term treatment results [28, 38—41].

In a retrospective chart review on 973 patients, West
et al. hypothesized that surgery could trigger neuroplasti-
city processes such as the cognitive dissonance, improving
the associated symptoms only temporarily and in a minority
of patients [28].

Instead, Welge-Luessen et al. reported in a 10-year lon-
gitudinal study data significantly opposite to previously
stated [34]. The authors described excellent results in surgi-
cal patients with a mean follow-up of 112 months, reporting
an overall improvement of up to 65%.

Our meta-analysis, subdividing patients according to
average follow-up, confirmed that surgical therapy could
lead to optimal results both in the short-medium long-term,
with no statistical differences between subgroups (p =0.28)
(Fig. 4).

However, almost all studies include not differing RCPH
modalities of interventions and the specific anatomical struc-
tures responsible, not permitting to distinguish the corre-
sponding results at follow-up through the sub-analysis.

Even in the studies in which long-term follow-up and
promising outcomes were reported in both medical and
mostly surgical treatment, it was not possible to identify the
anatomical structures with the most favorable response to
medical or surgical treatment or both.

A further valid tool in evaluating the patient’s symptoma-
tological characteristics with RCPH is represented by the
Migraine Disability Assessment Scale (MIDAS) [10, 42].

The systematic literature review found that the compari-
son between the MIDAS score in patients undergoing sur-
gery led to substantial improvements in the post-operative
group. In particular, patients presented an overall Grade

3—4 switch from 73 to 5% while a full resolution was reg-
istered in 19% of cases (p <0.001 in all grades).

Several studies analyzed do not have a prospective
study protocol nor adequate randomization. Besides, in a
few cases, the authors included in the analysis of a con-
trol group. It was possible to compare traditional medical
therapy’s effects in dealing with headache symptoms.

The initial diagnostic classification was not carried out
routinely in all the studies to obtain a diagnostic confirma-
tion of the rhinogenic headache and achieve an evaluable
parameter at the post-treatment follow-up.

Conclusion

Rhinogenic headache is a well-represented clinical entity
whose diagnosis can be easily made. The correct identifica-
tion of the anatomical variants that cause the contact points’
presence allow us to recognize the specific trigger points.

The endoscopic surgical treatment is proposed as the
pathology choice approach, considering the favorable
results demonstrated both in the short-medium term and
in the long term.

To identify the optimal treatment features of RCPH and
in particular among the subgroups those most likely to surgi-
cal or medical treatment, future studies should describe in
a precise and detailed manner the initial symptomatologic
characteristics of the medical or surgical intervention. With
these premises, it will be possible to directly compare the
specific treatment outcomes in the short-medium and the
long-term already in the study design.
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