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Abstract 
Object: Brain invasion is unusual in patients with paranasal sinuses cancer. 
Staging systems do not specify brain invasion extension who has an impact in 
therapeutic strategy and prognosis. Surgical series of this patient treated by 
endonasal endoscopic approach are scarce. In this paper, a novel classifica-
tion and surgical strategy is proposed. Methods: A retrospective review of 
patients with ethmoidal malignant tumors with brain invasion treated at the 
National Institute of Oncology and Radiobiology from January 2015 to Oc-
tober 2017 by means endonasal endoscopic surgery was performed. All med-
ical records were reviewed for demographics, diagnoses, presentation, en-
doscopic approach, reconstructive techniques and clinical outcomes. Pattern 
of brain invasion was classified in five grades. Chi-squared test, ANOVA test 
and Kaplan-Meier curves were used. Results: Forty-seven patients (26 males 
and 21 females) were registered. Mean age was 52.3 years ± 27.0. Only 3 pa-
tients presented with neurologic symptoms. Histologic subtypes were 
squamous cell carcinoma (25 patients), adenocarcinoma (16 patients), and 
esthesioneuroblastoma (6 patients). Five patients corresponded to Grade I, 39 
Grade II and 3 Grade III. The mean surgical time was 351.9 min (±45). The 
mean blood loss was 704.5 ml (±206). The mean ICU stay was 1.1 (ranging 
from 1 to 2 ) days and the hospital stay was 5.3 (ranging from 5 to 7) days. 
Conclusions: Brain invasion represents a particular therapeutic challenge in 
patients with malignant nasosinusal tumors. Surgical treatment is possible in 
some cases, including endonasal endoscopic approach. A stage classification 
of brain invasion helps to establish an optimal surgical strategy and a progno-
sis. 
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1. Introduction 

Paranasal sinuses cancer (PNC) includes a different tumor type like carcinomas 
(squamous cell carcinoma, anaplastic carcinoma, transitional cell carcinoma, 
adenocarcinoma, adenoid cystic carcinoma, lymphoma, melanoma, sarcoma), es-
thesioneuroblastoma and metastases [1]. Patients are most commonly in the 6th to 
8th decade at the time of presentation. While the common presenting symptoms 
are nasal obstruction, epistaxis, anosmia and nasal discharge, presentation with 
symptoms referable to intracranial involvement is unusual [2].  

In PNC ethmoid sinus comprises 16% of the total while the maxillary sinus is 
the site of predilection in 60% of tumors. However, there is an ethmoidal exten-
sion in most of the patients with advanced tumors [2]. When the tumor arises in 
or involves the ethmoid sinus, early spread to the dura of the olfactory groove is 
the rule. However, brain invasion is less common due to the anatomical barrier 
offered by the dura [3]. Those patients are staging as Grade TIVb (very ad-
vanced) in TNM classification [4].  

Staging systems of PNC (like American Joint Committee of Cancer staging) 
[4] and esthesioneuroblastoma (Dulgerov staging [5] and modified Kadish stag-
ing [6]) do not specificity brain invasion extension who has an impact in thera-
peutic strategy, surgical approach and prognosis. On the other hand, there is 
only one specific paper relative to endonasal endoscopic approach for ethmoid 
tumors with brain invasion [7] and reports are limited by a scarce number of pa-
tients as a part of general series [8].  

2. Methods 
2.1. Patient Population 

A retrospective review of patients with ethmoidal malignant tumors with brain 
invasion treated at the National Institute of Oncology and Radiobiology from 
January 2015 to Oct. 2016 by means endonasal endoscopic surgery was per-
formed. Inclusion criteria included: prior biopsy that confirmed a malignant 
sinunasal tumor (except undifferentiated carcinoma or lymphoma); absence of 
frontal sinus, sphenoidal sinus, orbital apex, soft tissue or hard paladar invasion; 
image findings suggesting intracranial extension and an anatomopathological 
confirmation of olfactory bulb or brain invasion. All medical records were re-
viewed for demographics, diagnoses, presentation, endoscopic approach, recon-
structive techniques and clinical outcomes. Pathologic diagnoses included 
squamous cell carcinoma, adenocarcinoma and esthesioneuroblastoma. Patients 
with unresecable nodal disease (N3) and metastatic disease at initial presentation 
(M1) were excluded. Preoperative radiological investigations included brain 
MRI (Magnetic Resonance Imaging) and paranasal CT (Computed Tomogra-
phy) scan.  

Pattern of brain invasion was classified in five grades: grade 0 to V: “surgically 
feasible” include: grade 0: no brain invasion; grade I: olfactory bulb invasion. 
This type is frequently observed in olfactory neuroblastoma who spread throw 
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olfactory fibers; grade II include tumors with dural erosion and limited brain 
invasion (straight gyrus); grade III include tumors with straight gyrus invasion 
with large base; grade IV involve tumors with straight gyrus invasion with 
narrow base of implantation or extended laterally to medial orbital wall. In this 
subtype a combined endonasal and supraorbital key hole approach are neces-
sary; Grade V: “non surgically feasible” include tumors extended posterior to 
tuberculum sellae with optic chiasm invasion, superior to corpus callosum ro-
strum in sagittal plane or regional brain metastases (Figure 1). Patients with 
grade 0 (Figures 2(A)-(E)) and V were excluded as patients with distant metas-
tases.  

All cases underwent complete head and neck examination including nasoen- 
doscopy and were discussed at a multidisciplinary staff. Patients participated ac-
tively in this process so they understood the implications of sinonasalneoplasia 
with brain invasion and its treatment. Patients had the option to consider alter-
native approaches, including traditional “open” approaches.  

2.2. Endoscopic Equipment and Instruments  

A 0-degree straight endoscope, 4 mm in diameter and 18 cm in length (Karl 
Storz Endoscopy, Tuttlingen, Germany) were used during the whole surgical 
procedure. Angled endoscope (30˚) were employed in order to obtain a better 
view of anterior cranial base and the proper removal of the oncological margins 
(Draft III procedure, medial orbital wall and type III maxillary sinusotomy. A 
digital endoscopic HD video camera and a full High Definition (HD) 16:9 flat 
monitor (1080p60) and a 300 W Xenon light source were used during the pro-
cedures. A high-speed electric microdrill (Karl Storz Endoscopy, Tuttlingen, 
Germany) with anlong profile handpiece and diamond burr of small diameter (2 - 
4 mm) was employed for the craniectomy.  
 

 
Figure 1. Author’s grade system of brain invasion in malignant ethmoidal tumors. Grade 
0 to V: “surgically feasible” includes: grade 0: no brain invasion; grade I: olfactory bulb 
invasion. This type is frequently in olfactory neuroblastoma who spread throw olfactory 
fibers; grade II include tumors with dural erosion and limited brain invasion (straight 
gyrus); grade III include tumors with straight gyrus invasion with large base; grade IV 
involve tumors with straight gyrus invasion with narrow base of implantation or ex-
tended laterally to medial orbital wall. In this subtype a combined endonasal and su-
praorbital key hole approach are necessary; Grade V: “non surgically feasible” include 
tumors extended posterior to tuberculum sellae with optic chiasm invasion, superior to 
corpus callosum rostrum in sagittal planeor regional brain metastases. 
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Figure 2. Preoperative studies, surgical images and postoperative studies of patients with 
different grade of brain invasion. (A)-(E): An example of patient with a squamous cell 
carcinoma withought brain invasion (grade 0, not included in this study). (C): Intact ol-
factory bulbs are shown after anterior cranial base dura removal. (D)-(E): Postoperative 
MRI showed an intact brain tissue after surgery. (F)-(J): Patient with an esthesioneurob-
lastoma with left olfactory bulb invasion (grade I). (F)-(G): Preoperative RMI showed 
absence of brain edema and a hypointense rim surrounded the olfactory bulb enlarged by 
tumor. (H): Surgical picture showed the infiltrated olfactory bulb dissection from brain 
parenquima. (I)-(J): Postoperative MRI showed both olfactory fossa empty before bilater-
al olfactory bulb resection. (K)-(O): Patient with an squamous cell carcinoma with bila-
teral limited straight gyrus invasion (grade II). (M): Surgical picture after tumor resection 
of right straight gyrus. (N)-(O): Postoperative RMI exhibited excellent local control. 
(P)-(T): Patient with an squamous cell carcinoma with both straight gyrus invasion with 
large base of implantation (grade III). (P)-(Q): Brain edema was evident in brain inva-
sion. ®: Surgical picture after total bilateral straight gyrus removal. Both anterior cerebral 
arteries are exposed after falx lateralization. (S)-(T): Postoperative CT showed the re-
sected zone. 

3. General Surgical Technique 

After orotracheal intubation under general anesthesia, the patient was placed 
supine with head fixed in the three-point Mayfield-Kees skeletal headrest and 
turned 10˚ - 15˚ on the horizontal plane, towards the surgeon. The head was ex-
tended 20 degrees to avoid instruments hitting the patient’s trunk.  

The operative technique for endoscopic resection of anterior cranial base ma-
lignancies has been previously described [9] [10]. Nevertheless, authors describe 
some modifications, especially during the nasal step, the intradural step and the 
reconstructive step.  

3.1. Preoperative Care  

All patients were administered ceftriaxone via the intravenous route, initiated 

https://doi.org/10.4236/ijohns.2019.85017


J. Caballero-García et al. 
 

 

DOI: 10.4236/ijohns.2019.85017 155 Int. J. Otolaryngology and Head & Neck Surgery 
 

within 1 hour before surgery (1.5 g) and continued for 5 post-operatively (1.5 g 
twice a day) until nasal packing (Foley balloon) were removed. Phenytoin were 
given routinely (5.7 mk/kg/day in three subdoses) Standard disinfection proce-
dure and isolation were performed.  

3.2. Surgical Steps 
3.2.1. Step 1: Nasal Step 
Nasal steps are characterized by two phases: “centrifugal removal” and “centri-
petal removal” of the tumor. Authors suggest a modification of the technique 
previously described [9] beginning with an anterior septostomy in order to 
facilitated a binarial approach using a four hands two surgeons technic, espe-
cially in bilateral extended tumors that cause posterior nasal septum invasion. 
Authors noted that with this maneuver overall blood loss are reduced, due to the 
fastest and dynamic debulking of the lesion. Centripetal removal of the lesion 
was carried out until both choanas and sphenoidal rostrum were visible.  

Centripetal removal starts with limits of the resection establishment. A wide 
sphenoidotomy was performing in order to expose the posteroinferior margin of 
the dissection and to use both optocarotid recess, clival recess and suprasellar 
notch as landmarks. Then, a Draft III procedure (Lothrop modified procedure) 
was performed in order to establish the anterosuperior margin of the dissection. 
Finally, according to the tumor extension, unilateral or bilateral type III maxil-
lary sinusotomy was performed to remove the maxillary component of the tu-
mor, establish the inferolateral margins and helped to identify the papyracea. 
After that, a subperiosteal dissection of the naso-ethmoidal-sphenoidal complex 
was performed bilaterally to expose their lateral margins. The periorbita limited 
the tumor extension and in some cases it was removed in order to obtain better 
oncological margins. The bilateral ethmoid roof exposure with removal of bony 
partitions was completed using a drill with a diamond burr. The anterior and 
posterior ethmoidal arteries were exposed, cauterized with bipolar electric for-
ceps, and dissected. The crista galli was carefully detached from the dura mater 
and removed with blunt instruments. Then, the dura mater was incised and 
circumferentially cutting with a falciform scalpel at a safe distance from the 
suspected area of tumor spread. The falxcerebri was sectioned in an ante-
rior-posterior way at the level of the spheno-ethmoidalplanum.  

3.2.2. Step 2: Intradural Step 
This step is dependent of authors classification according to brain invasion. In 
“grade I” invasion infiltrated olfactory bulb was removed from brain parenquima 
by standard microsurgical technique using bipolar cauterization, blunt and sharp 
dissection. Olfactory tract was cutting as far as possible, usually at the level of 
posterior limit of sphenoidal planum (Figures 2(G)-(K)). In “grade II” invasion 
a partial resection of straight gyrus was performed until a normal brain tissue 
was observed. In grade III invasion more extended resection was necessary. Af-
ter circumferential piamatter cauterization and sharp section (at the level of 
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bone defect), the straight gyrus was removed in an “in block” fashion. Those 
maneuvers can be unilateral or bilateral according to tumor extension. Fron-
toorbital artery need to sacrifice withought complications in most of these pa-
tients. The posterior limit was the anterior cerebral arteries. Authors use the 
posterior free edge of falx as a surgical landmark for these vessels. Grade IV in-
vasion was not observed in this series.  

3.2.3. Step 3: Reconstructive Step 
Authors use intranasal or regional vascularized flaps. In patients with viable nas-
al septum mucosa (withought tumor invasion) a contralateral posterior 
pediculatenasoseptal flap was employed (Haddad et al.) [11]. When nasal sep-
tum invasion was observed, or tumor nearest make impossible a safe oncological 
removal, a minimally invasive pericranial flap was performed, with some mod-
ifications of the originally technique described by Zanation et al. [12]. Authors 
used a single 4 cm incision in alignment with a coronal incision centered in the 
middle pupil line. Previously a limited hair area was shaved. A 1 cm horizontal 
right glabellar incision was performed as previously described until the nasion 
and lacrimal bones was exposed. An endoscopic dissection of the subgaleal plane 
was performed using a four hand-two surgeon technic through galeal and gla-
bellar incisions to the level of the right orbital rim. Subgaleal dissection was 
exended posterior to the coronal plane as far as possible to increase the length of 
the flap. Using a monopolar with a needle tip curved 90 grades the pericranium 
was incised beginning with the medial sagittal, lateral sagittal (at the level of 
superior temporal line) and lastly posterior transversal incision. Them, the peri-
cranial flap were elevated until superior orbital rim carefully in order to do not 
perforate it. A periosteal elevator introducing through glabellar incision was par-
ticularly useful during this step. A horizontal 4 mm × 12 mm osteotomy was 
performed at the level of the nasion. A curved ostiumexplorator was used to 
confirm the communication with nasal cavity and the pericranial flap was 
transposed using endoscopic visualization and carefully flattened to cover the 
inlay facial graft. Galeal incision was closed using a 2.0 nylon suture and glabellar 
incision using a 5.0 chromic suture and nylon 3.0 in an intradermic fashion. A 
multilayer technique using autologous underlay fat, inlay fascia andvascularized 
flap was performed supported by two Foley balloons.  

All patients were extubated in the operation room and were observed one 
night in the Intensive Care Unit. Foley catheter was maintained until the fifth 
day of surgery when it was removed. Lumbar spinal drain and navigation were 
not used.  

Comprehensive pre and postsurgical follow up was carried out by the multi-
disciplinary surgical team (neurosurgeons-ENT surgeons-head and neck surge-
ons) to evaluate the preoperative status, the healing progress and to avoid any 
early general and approach-related complications. Postoperatively, an early 
24-hours CT scan was used in the immediate follow-up. A standard follow-up 
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was done at three months after surgery with MRI initially and then every 6 
months.  

Patients were undergone multimodality treatment postoperatively. Thus, 
surgical intervention must be closely coordinated with medical and radiation 
oncology.  

4. Statistical Analyses 

Statistical analyses were computed using SPSS Version 20.0; Chi-squared test 
was used to correlate qualitative variables and analysis of variance (ANOVA) 
test to correlated qualitative with quantitative variables. Items were considered 
statistically significant with a p value of less than 0.05 (confidence Interval of 
95%). Kaplan-Meier curves were employed to performed survival analysis and 
long-rank-test to compare the survival times of the groups. 

5. Results 

Over a 3 year period, a total of 114 endonasal endoscopic approaches for malig-
nant nasosinusal tumors were performed. From them, 47 patients (41%) pre-
sented any grade of brain invasion who conformed the sample. The series con-
sisted of 26 males and 21 females, aged from 20 to 71 years (median 52.3 years ± 
27.0). 

According to invasion grade, 39 patients (83.0%) have grade II, five (10.6%) 
corresponded to grade I and three (6.4%) to grade III. Twenty nine patients 
(61.7%) presented unilateral invasion while 18 (38.3%) presented bilateral inva-
sion. A correlation of grade of invasion and different variables are summarized 
in Table 1.  

Histologic subtypes were squamous cell carcinoma (25 patients), adenocarci-
noma (16 patients), and esthesioneuroblastoma (6 patients). 

Clinical presentation was nasal obstruction (all patients), anosmia (26 pa-
tients), diplopia (21 patients), headache (20 patients), facial numbness (19 pa-
tients) visual loss (14 patients), epistaxis (11 patients) cerebrospinal fluid fistulae 
(4 patients) and mental disturbances (3 patients).  

The incidence or brain edema was observed in 97.6% of patients with grade II 
and III. However, none of Grade I patients presented it.  

Complete resection of the tumor was achieved in all patients. All patients were 
extubated at the operation room. Surgical margins studies were negatives in all 
cases including the brain tissue and dura.  

Reconstruction methods included minimally invasive pericranial flap in 41 
patients and nasoseptal flap in 6 patients.  

The mean surgical time was 351.9 min (±45). The mean blood loss was 704.5 
ml (±206). The mean ICU stay was 1.1 (ranging from 1 to 2) days and the hos-
pital stay was 5.3 (ranging from 5 to 7) days.  

All patients undergo post-op radiotherapy during the first 4 weeks after 
treatment.  

https://doi.org/10.4236/ijohns.2019.85017


J. Caballero-García et al. 
 

 

DOI: 10.4236/ijohns.2019.85017 158 Int. J. Otolaryngology and Head & Neck Surgery 
 

Table 1. Brain invasion grade according to different variables. National Institute of On-
cology and Radiobiology. January 2015 - Oct. 2016. 

Variables 
Brain invasion grade 

p 
Grade I Grade II Grade III 

Age group     

20 - 39 1 4 1 

0.812* 40 - 59 2 23 1 

60 - 79 2 12 1 

Sex     

M 5 20 1 
0.104* 

F - 19 2 

Histopathology     

Squamous cell carcinoma - 22 3 

0.001* Adenocarcinoma - 16 - 

Esthesioneuroblastoma 5 1 - 

Local symptoms     

Nasal obstruction 5 39 3  

Anosmia    0.687* 

Nasal discharge 4 31 1  

Epistaxis 2 5 -  

Neurological related 
symptoms 

    

Mental disturbances - - 3 0.001* 

None 5 39 -  

Imageology feature     

Brain edema - 38 3 0.001* 

Complications     

Frontopolar artery infarct - 2 1 0.137 

Quantitative variables     

Mean surgical time 354.0 (±49.3) 346.9 (±45.1) 366.7 (±15.3) 0.735** 

Mean blood loss 900.0 (±289.4) 682.3 (±206.3) 666.7 (±230.9) 0.113** 

ICU stay 1.0 (±0.0) 1.1 (±0.3) 1.7 (±0.6) 0.011** 

Hospital stay 5.4 (±0.9) 5.3 (±0.6) 5.7 (±1.2) 0.688** 

Total 5 39 3  

*Chi-squared test. CI 95%. **Values expressed as the “mean” and “standard mean deviation”. ***ANOVA. 
CI 95%. 

 
The mean follow-up was 16.9 months (ranging from 2 to 30 months). A fron-

topolar artery infarct sign in CT scan was found in 3 asymptomatic patients. 
There were noother major complications in the serie like cerebrospinal fistulae, 
meningitis, pneumoencephalus, convulsions, hematomas or dead.  

The 24 months overall survival was 87.2%. Six patients died before 24 months. 
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There was a statistically significative difference between the grade of invasion 
and the survival (Figure 3) opposed to the histology (Figure 4). 
 

 
Figure 3. Kaplan-Meier representation of survival following brain invasion grade distri-
bution (Log Rank, p = 0.001). A lower survival rate was founded in grade III patients than 
grades I and II. 
 

 
Figure 4. Kaplan-Meier representation of survival following histopathologic distribution 
(Log Rank, p = 0.294). There were no significative differences among histological sub-
types. 
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6. Discussion 

Sinonasal malignancies account for 0.2% - 0.8% of all malignancies and have an 
incidence of 0.5% - 1% per 100,000 per year [13]-[19]. 

Although first descriptions of a combined transcranial and transfacial ap-
proaches were attributed to Walter Dandy (1941) [14] and Ray-McLean (1943) 
[15] for the resection of invasive orbital tumors, a revision of operative notes of 
Harvey Cushing documented the craniofacial approaches he applied on 3 pa-
tients with anterior skull base involvement as early as 1902-1909 [17]. In 1954 
Smith et al. [20] described a combined method of transfacial and transcranial 
(subfrontal) exposure, for en bloc transfacial tumor removal. Ketcham et al. in 
1963 [18] popularized this method. However, most of these approaches are not 
described in cases with brain invasion who are historically considered a very bad 
prognostic factor.  

6.1. Particularities of Brain Invasion and Their Management 

Choi et al. [19] in a radiological study founded brain invasion in 6 from 41 pa-
tients with malignant head and neck tumors (14.6%). The low rate of brain inva-
sion observed regarding the malignant nature of these tumors can explain 
because periorbita and dura act as a temporary barrier and resist tumor expan-
sion, perhaps due to the fibroelastic connective tissue component of these tis-
sues. The high rate of brain invasion observed in author’s institution can be ex-
plained due some particular factors. First, medical attention of patients with ad-
vanced nasosinusal tumors are centralized in this center that receive patients 
from all country; second, Cuba is a country that combines undeveloped and de-
veloped countries facts. There aren’t enough diagnostic resources (so early di-
agnoses is difficult) but, on the other hand, there are adequate therapeutic re-
sources disposable for all patients (free medical attention). Finally, patients with 
less advances tumors can be treated in other centers by means endonasal endos-
copic approaches, so attention with more advances lesions are centralized in our 
center.  

There are two main mechanisms of brain invasion: through olfactory fibers 
(perineural extension), particulary in esthesioneuroblastoma, and through ACB 
bone and dura invasion. The easiest access to the intracranial cavity is through 
the thin osseous floor of the anterior cranial fossa, through the fovea ethmoidalis 
and the cribriform plate [20]. The foraminal routes to the anterior fossa are 
through the cribriform plate. The filaolfactoria that penetrate cribiform plate fo-
ramina are covered in dura and the bulbs are definite extensions of the brain, 
thus present a direct route of tumor spread to the brain. Fortunately, the olfac-
tory bulbs are separated from the gyri of the frontal lobes above, and only occa-
sionally will tumor spread to them. This fact supports our advocated classifica-
tion system.  

Presenting symptoms of sinonasal malignant neoplasms typically include nas-
al obstruction, anosmia, rhinorrhea, epistaxis and facial pain. Actually, in cases 
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with brain invasion, Central Nervous System (CNS) relative symptoms are ex-
ceptional making early diagnosis necessary to improve the often dismal progno-
sis [20]. In fact, only patients with more advanced stage of brain invasion (grade 
III) included in this series developed CNS symptoms (mental disturbances) rela-
tives to brain edema.  

A correct clinical evaluation of these patients is necessary to find cervical 
adenopathy, distal metastases since in this cases aggressive treatment may not 
cease disease progression and improve survival. Regarding diagnostic studies, 
although CT scan in brain window (coronal reconstruction) can show brain in-
vasion, edema or local metastases, MRI may show small intracranial deposits 
and brain edema better than CT. Moreover, CT combined with MRI is a more 
sensitive tool for the diagnosis of the direct cranial or intracranial extension than 
CT alone and MRI alone [19]. Authors founded that brain edema was associated 
with any grade of straight gyrus invasion while patients with only olfactory bulb 
invasion brain edema was not present. This fact suggests that brain edema 
should be an indirect sign who indicate straight gyrus invasion and tumor ex-
tension beyond olfactory bulb.  

In a recent paper, Mattavelli et al. [8] analyzed the results of transnasal en-
doscopic surgery in selected patients with brain invasion. These interesting ar-
ticle showed the largest series of patients with brain invasion (19 patients oper-
ated, 11 with confirmed brain invasion). They founded a very low rate of posi-
tive margins in brain tissue and the absence of major complications which are 
similar results from this study. On the other hand, the hospital stay was equally 
minimal.  

The optimal treatment of this disease remains undetermined due the small 
number of cases available in the literature. Some authors advocate, when pa-
tients are operatively fit with resectable disease, they should undergo aggressive 
surgical treatment with adjuvant radiotherapy as an attempt to improve out-
come due to the fact that radiotherapy alone tends to convey a less favorable 
outcome, and the role of chemotherapy is unclear [20].  

Brain involvement is generally recognized as a poor prognostic factor. Brain 
invasion is generally considered as a contraindication to pure endonasal endos-
copic surgery [3] [4]. On the other hand, craniofacial or cranioendoscopic resec-
tions provide more effective identification of the tumor. However, those ap-
proaches are associated with higher mortality, morbidity, longer hospitalization, 
and low life quality [8]. According to the European Position Paper of the European 
Rhinologic Society [3] brain invasion constitutes an absolute contraindications for 
endonasal endoscopic approach as an alternative for a transcranial approach. 
Other authors reinforced that recommendation [15] [21]. Moreover, according 
to the latest version of the National Comprehensive Cancer Network [22], tu-
mors with brain invasion are considered in a heterogeneous group of very ad-
vanced disease and surgery were not recommended. However, clinical data of 
this study support that even a large mass of intracranial tumor extending supe-
riorly from the olfactory groove has not precluded successful radical resection by 
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endonasal endoscopic approach (grade I to III tumors). Nevertheless, there are 
some cases in which transcranial approach is necessary: if the tumors extended 
over the orbital floor endonasal endoscopic approach can preclude a total resec-
tion. In such cases a classical transcranial approach trough bifrontal craniotomy 
can be performed but a minimally invasive supraorbital approach can be per-
formed as Barzo et al. [23] described. These authors reported a novel minimally 
invasive and time-saving combination of supraciliary key hole surgery and the 
limited facial translocation and recommended it in extensive cases falling out of 
the indication ow wholly endoscopic surgery and for neurosurgical units in cen-
ters with limited patients volume due the long learning curve required to per-
formed an extended endonasal endoscopic surgery. In fact, we suggest that this 
strategy can be employed in combination with an endonasal endoscopic surgery 
in patients with more lateral extended lesions that preclude full endonasal en-
doscopic resection. Moreover, in patients that nasoseptal flap is not possible due 
tumor extension and a minimally invasive pericranial flap constitute a better re-
constructive option, a minimally invasive transglabellar approach could be a 
better option due the fact that the same glabellar incision employed for peri-
cranial flap can be employed to perform the craniotomy (see picture 3, diagram 
of authors surgical strategy).  

In some cases, multiple intradural nodules of tumor spreading over the ante-
rior cranial fossa floor, or optic nerve and chiasm invasion may prevent curative 
resection. While in this study, negative surgical margins frozen indicate the 
suitable oncological removal, a prospective long term follow study should be 
necessary to obtain more solid conclusions.  

6.2. Oncological Resection and Complications 

In a study performed by Kutlay et al. [21] of endonasal endoscopic approach for 
different anterior cranial base tumors, gross total resection was achieved in 
75.0% of estesioneuroblastomas and 72.2% of other sinunasal malignancies. 
However, the overall cerebrospinal fluid leak was 8.4%. They concluded that de-
spite improved reconstruction techniques, postoperative CSF leakage still re-
mains a challenge. In this study gross total resection was performed in 100% of 
patients, regarding brain invasion and none of them presented cerebrospinal 
fluid leakage, perhaps to use of previously described by Zanation et al. [12] mi-
nimally invasive pericranial flap. Excellent results of this reconstructive strategy 
was previously reported by our group [24].  

Remarkable pathologic diversity among ventral skull base malignancies com-
plicates elaboration of a uniform and prognostically relevant staging system. The 
current American Joint Committee on Cancer TNM staging system [4] is the 
commonest and widely used. Alternative systems have been proposed for use 
with individual histopathologic subtypes like Kadish classification in esthesio-
neuroblastoma [6]. Although there is an empirically knowledge that brain inva-
sion extension can modify the prognosis, none of these systems include brain 
invasion staging. On the other hand, the staging classification proposed in this 
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study can help to surgeons to stablish a surgical strategy. In fact, this study sup-
port that staging classification of brain invasion could help to stablish a progno-
sis due the fact that there were a lower survival in patients with grade III inva-
sion. Further research of this staging system of large international multicenter 
collaborative studies can contribute with better prognosis comprehension of 
these tumors. Instead, it seems like in these advanced lesions the histopathology 
doesn’t modify the survival. 

The low rate of complications support endonasal endoscopic approach in 
these advanced tumors. The major complication observed in this series include 
frontopolar artery infarct which is relative to straight gyrus resection. However, 
there were not clinical symptoms related and diagnosis was only by imagen.  

7. Conclusion 

Brain invasion represents a particular therapeutic challenge in patients with ma-
lignant nasosinusal tumors. There is currently a lack of specific guidelines on 
their optimal management. Surgical treatment is possible in some cases, includ-
ing endonasal endoscopic approach. A staging system of brain invasion helps to 
establish an optimal surgical strategy and prognosis. 
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Abstract 
Tonsillitis is one of the most common presentations to the primary care clin-
ic. Majority of the tonsillitis is viral etiology and occasionally is caused by 
bacteria such as streptococcal pharyngo-tonsillitis. However, if tonsillitis lasts 
longer than a week and associated with cervical lymph nodes, other differen-
tial diagnoses should be considered. This case report illustrated a patient who 
presented with fever, sore throat and odynophagia which lasted for one week 
then developed trismus. Examination revealed a left tonsillar hypertrophy 
with soft palate swelling and pus aspirated from the tonsil revealed positive 
smear to Acid-fast Bacilli and he responded to anti-tuberculosis treatment. 
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1. Introduction 

Acute pharyngeal tonsillitis is a common presentation seen in primary care 
worldwide. In Malaysia, it is one of the most common complaints that patients 
visit their family doctor. Majority of acute pharyngeal tonsillitis seen is caused 
by viral infection and most of the patients require only symptomatic treatment. 
Occasionally more severe cases are caused by Streptococcal bacteria. However, if 
a patient is diagnosed with acute pharyngeal tonsillitis which is not responding 
to symptomatic treatment, he should be examined further. There may be other 
rare causes, or the patient may have developed complications from the acute 
phase. The following case illustrated a usual presentation of sore throat and fever 
which lasted for one week associated with odynophagia. Follow-up review of this 
patient confirmed tuberculosis as the cause of his persistent symptoms. 
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2. History 

A 33-year-old Malay man was referred from Emergency Department to The 
Department of Otorhinolaryngology with a history of persistent sore throat of 
one-week duration associated with odynophagia. He also had low grade fever for 
the past one week when the sore throat started. There was no history of rhinitis, 
cough or hoarseness of voice. He had no significant past history of medical ill-
ness and no known illness in his family. There was no history of contact with 
any people who diagnosed with any infectious disease. There was also no known 
event of immune deficiency or any close contact with tuberculosis patient. 

On examination, he was pink and has medium size body and no significant 
muscle wasting.  
 

Blood pressure 150/90 Mm Hg 

Pulse rate 90 beats per minute and regular 

Temperature 38 degrees Centigrade 

 
There was some palpable shorty cervical lymph nodes present.  
Examination of the oral cavity appeared normal, with trismus. However, 

examination of his oropharyngeal region revealed enlarged tonsils grade 4 on the 
left side and grade 3 on the right side. The left peritonsillar region was red, in-
flamed and it was boggy with pulling of the soft palate. Uvula was deviated to the 
right side. A working diagnosis of tonsillar abscess was established, the abscess 
was completely drained (Figure 1), and further investigations were then carried 
out to determine the underlying cause. Examination of the cardiovascular, res-
piratory and abdomen were unremarkable. Aspiration of the pus from the ab-
scess site was sent for Culture & Sensitivity test and AFB test. 
 

Hemoglobin 14 gm % 

Total white cell counts 15 × 109 /L 

 
His plain chest radiograph showed mild haziness at the left hilar region, which 

was highly suspicious of pulmonary tuberculosis (Figure 2). A sputum direct 
smear was found to be positive for Acid Fast Bacilli with Ziehl-Neelsenstained, 
also the aspirate for AFB came back as positively for Acid Fast Bacilli. A final 
diagnosis of tuberculoustonsillar abscess was established, and he was started 
with anti-tuberculosis treatment.  

3. Progress 

CT of the neck region revealed peritonsillar abscess but no extension to the 
parapharyngeal and retropharyngeal spaces. The Nasopharynx and laryngopha-
rynx were normal, and the paranasal sinuses were normal too (Figure 3). The 
patient was followed up more than one year, he started to respond once he 
started the anti-tuberculosis treatment, he showed some improvement after 3  
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Figure 1. The Peritonsillar abscess after drainage. 
 

 

Figure 2. Left perihilar haziness. 
 

 
Figure 3. Left peritonsillar abscess. The parapharyngeal and retropharyngeal spaces are clear. 
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month of taking the treatment, a lot of improvement after 6 months of treatment 
and complete resolution after 9 months of getting the anti-tuberculosis treat-
ment. Currently he is well and the clinical symptoms had since subsided. He will 
continue to be followed up for further 1 year to ensure there is no complication. 
His close family members underwent tuberculosis screening but none of them 
has positive result and sent for treatment. 

4. Discussion 

Peritonsillar abscess also known as quinsy is a complication following acute bac-
terial tonsillitis. Group A beta hemolytic streptococcus (Streptococcus pyogenes) 
is one of the most common causes in children and young adults, other etiologi-
cal agents include Staphylococcus aureus, Bacteroides, Hemophilussp and other 
anaerobes [1]. Majority of the affected population are young adults and there is 
no difference in the prevalence in male and female [2]. 

Primary tuberculosis of the tonsils is rare, it is usually a sequelae following 
pulmonary tuberculosis [3]. There was a published report that up to 6.5% of re-
moved tonsils were found to be infected by tubercle [4]. In Malaysia, prevalence 
of pulmonary tuberculosis is rising over the past ten years particularly associated 
with Human Immunodeficiency Virus infection [5]. However, there is no pub-
lished data on the prevalence of peritonsillar abscess caused by tuberculosis in 
Malaysia. Other immunocompromised conditions that predispose a person to 
tuberculoustonsillar abscess are diabetes mellitus and chronic alcoholics. 

Common symptoms that bring a patient to seek treatment for peritonsillar 
abscess are persistent pain, difficulty in swallowing, pain on swallowing or per-
sistent systemic symptoms such as fever and lethargy. Without proper treatment 
peritonsillar can lead to an otolaryngologic emergency [2]. In this patient pre-
sented here, the similar symptoms occurred. As with other patients, most of 
these symptoms were treated as usual viral pharyngeal tonsillitis. One of the 
most crucial points which we would like to highlight here is that persistent sys-
temic symptom such as fever and painful swallowing that is not resolved after 
one week should alert the treating doctor to think of alternative diagnosis or to 
investigate further for underlying causes. High index of suspicion should be kept 
in mind when evaluating a patient presenting with sore throat but non resolving 
symptoms following one week of conservative management.  

The most important management for tuberculousperitonsillar abscess should 
be combination of drainage of abscess together with anti-tuberculosis treatment. 
This patient responded well to the management and recovered fully. Without 
proper management, tuberculoustonsillitis can cause serious complications such 
as extending abscess that causes respiratory distress and systemic complications 
of military tuberculosis. 

This case illustrated the importance of recognizing tuberculosis as a cause of 
tonsillar abscess in a patient coming from tuberculosis endemic area. Persistent 
symptoms despite conservative treatment of usual pharyngeal tonsillitis in pri-
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mary care clinic should be referred to otorhinolaryngology clinic for further 
evaluation to look for alternative diagnosis. This patient is also a young man 
who has no known medical illness and no history of contact with any patient 
diagnosed with tuberculosis. Pulmonary tuberculosis in Malaysia is common, 
therefore it should be considered as one of the etiological agent in persistent se-
vere tonsillitis with abscess formation in this country. 
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Abstract 
Objective: New method to use magnet for localization and extraction of shell 
during head and neck surgery. Method: Series of 3 cases study all are boy’s 
17_15_5 years old respectively. All are with penetrating shell injuries to head 
and neck in Salahaden General Hospital-Tikrit city-Iraq from 25-Oct.-2016 to 
30 March 2017. This hospital is a central general governmental hospital that 
receives referral cases from region distal to the center of Salahaden province at 
north of Baghdad city (capital of Iraq) and plays a major rule in management of 
injured patient during war. The cases are selected after explanation of this new 
method to the patients, it is expected result, risk, possible complication, and 
unexpected sequelae that may happen after surgery. Prior consent from pa-
tients and their families about this sort of surgery has been got. These patients 
are from families of low socio economic group except the last one he is medium 
class. All are undergoing surgical management with the aid of magnet. Result: 
we have 3 cases of shell injuries to head and neck magnet is used successfully 
for identification of shells and helps in their extraction. Our trial is limited for 
metallic objects and limited depth. Conclusion: These results suggest that 
magnet aid removal of shell during head and neck surgery, is less invasive tech-
nique, minimal trauma to the surrounding tissues and reducing time of surgery. 
 

Keywords 
Magnet, Shell Injuries, Head and Neck 

 

1. Introduction 

In IRAQ because of war against terrorism there is an increase incidence of shell 
injuries between civilian and military persons. Shell injuries of head and neck 
represent complex management challenge because main blood vessels and vital 
structures are at risk, which include: 
• Skull, facial bones and vertebrae. 
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• Brain spinal cord and cranial nerves.  
• Major blood vessels (carotid and jugular). 
• Aero digestive tract. 
• Sense organ (vision, hearing, olfaction and taste organ). 
• Skin, muscles and soft tissue. 

All penetrating injuries to head and neck that breach the platysma muscle are 
potentially dangerous and may require emergency treatment because of presence 
of vital structure in the neck which can injure. 

Careful evaluation of injured patient by clinical examination, X ray, CT scan, 
angiography and duplex sonography is necessary for the decision of management. 

We have faced different types of head and neck injuries, also, patients with 
multi organs injuries that necessitate team work management.  

With selective approach, sever active bleeding, hypovolemic shock not con-
trolled by resuscitation, rapidly expanding hematoma, large blowing wound and 
major hemoptysis are indications for emergency surgery [1]. 

“Magnets have been used by humans since their discovery 10 centuries B.C. 
Their specific power and action have caused curiosity and fear at the same time” 
[2].  

Recently practical medical application of magnet involved magnetic resonance 
imaging, physiotherapy and transcranial magnetic stimulation for patient has 
depression or Parkinsonism. Lastly, the attempts have been made to involve 
magnet in surgical instrumentation like experimentally mitral valve reconstruc-
tive surgery; magnet is used instead of scalpel in laparoscopic surgery. The use of 
magnet directly during head and neck surgery leads to reduction of time of sur-
gery and minimizes the trauma to the tissue. This technique will probably fur-
ther develop with progress of surgery. 

2. Method 

Small sterile magnet was used its length 2 cm, its width 3 mm covered with plas-
tic envelope. Sterilization was done either by autoclave or immersion in surgical 
antiseptic solution which used for surgical instrument (for 24-hour). This mag-
net can attract metallic subject across full thickness of book composed of 100 
papers. Our trial is limited to metallic object with limited depth. 

3. Result 

All these 3 cases are male, they are from region far away from the general hos-
pital, all are admitted to hospital. Investigation: X ray and CT scan were done for 
them. The details of information about the Patient and the site of injury are as 
shown in Table 1. 

3.1. Patient One 

Was 17 years old boy from Biji city which lies 40 km north from central hospital. 
With history of shell injury to the left side of face just below the angle of mandible 
the shell penetrating the soft tissue and hit the angle of mandible then settled 
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Table 1. Detail of patients and their management. 

Management and Result. Injury End distention Inlet Age 
Patient no.  

and Sex 

Surgery with aid of magnet, extraction of 
shell, patient discharged 4-days later. 

Soft tissue injury and  
mandibular angle injury 

Muscles of left 
lat.pharyngeal  
compartment 

Left lat. Side of face 17 years 1) Male 

Blood transfusion, then surgery  
with aid of magnet, extraction of shell. 

Rt.antral roof injured  
(haemoantrum), penetrating 

nasal septum, recurrent epistaxis 

Left.antral medial  
wall posteriorly 

Right lower eye lid 15 years 2) Male 

Surgery with aid of magnet,  
removal of shells. 

No damage 
Impacted in bone  

of roof of nasopharyx 
Lt lat.side of face 5 years 3) Male 

 
deep in the muscle at the left lateral pharyngeal compartment [Figure 1] causing 
painful swallowing (dysphagia) and difficulty on opening of patient mouth 
(trismus) [Figure 2]. This injury before 4-months duration. The surgery was 
carried out (at 25 October 2016) Under general anesthesia Patient on tonsil-
lectomy position. Left tonsillectomy was done by dissection method for the pa-
tient [Figure 3], then I applied sterile magnet holed by artery forceps to the 
tonsellar bed. There was attraction between magnet and the shell which was still 
deep in the tissue. 

I dissect superior constrictor muscle then I pull the shell by magnet its large 
about 2 × 2 cm. [Figure 4] Closure of wound by layers, with cover of antibiotic 
therapy. Post-operative patient did well and was discharged home at the third 
day after surgery. Follow for one year interval complete resolution was achieved.  

3.2. Patient Two 

15 years old boy from Hawijah city about 70 km to the east of Salahaden prov-
ince, with shell injury to the right lower eye lid obliquely hit infra orbital rim 
(leads to hemorrhage inside right maxillary sinus) then penetrating nasal septum 
and settled within bone of medial wall of Left maxillary sinus [Figure 5, Figure 
6] causing recurrent epistaxis. The patient reached our hospital after one month. 
He was anemic because of the bad management (in Hawijah city) because of 
poor facilities. CT was done for the patient and show the shell settled at the bone 
of the left medial antral wall [Figure 7]. 

The patient was received 2 pints of compatible blood for correction of anemia. 
After one week surgery was done for the patient (at 28 Feb. 2017). Under general 
anesthesia. Patient on head up tilt, I introduced magnet carried by artery forceps 
into the left nasal fossa direct attraction was happened with shell but it is 
strongly impacted into the bone of medial antral wall. By using of periosteal ele-
vator, chiseling of the bone, release of the shell was achieved, then I pushed it to 
the post nasal space and was extracted by aid of magnet from oral cavity, [Figure 
8].  

3.3. Patient Three 

5 years old boy from Sherqat city 120 km north to province exposed to mortar  
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Figure 1. Shell injury from left side of face of young male penetrating soft tissue, injured 
left mandibular angle and settled at left lateral pharyngeal compartment. 
 

 
Figure 2. Figure young male with shell inlet from below angle of mandible penetrating 
tissue and settled deep to left tonsil causing painful swallowing (dysphagia) and difficulty 
on opening of patient mouth (trismus). 
 

 
Figure 3. Left tonsillectomy by dissection method was done, then opening the of fascia 
and muscle to reach to the shell. 
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Figure 4. Left tonsile and the shell after removal. 

 

 
Figure 5. Antero Posterior view skull x ray showing shell at medial wall of left Antrum. 

 

 
Figure 6. Figure lateral x ray for skull of the young male showing large shell impacted at 
the posterior part of the left nasal fossa. 
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Figure 7. Figure Axial CT scan showing shell impacted at posterior part of the left medial 
antral wall.   
 

 
Figure 8. Shell after extraction.   

 
injury to the left side of face penetrating soft tissue and settled at the roof of the 
nasopharynx partially impacted into the bone of the roof [Figure 9]. Radiology 
and laboratory Investigation was done for the patient. Surgery was done under 
general anesthesia (at 30 march 2017) Patient on tonsillectomy position. I ap-
plied sterile magnet it attract the shell but it is still impacted in. Simple manipu-
lation by my hand, then magnet pull the shell and it is extracted From oral cavity 
[Figure 10]. Other small shell was removed by magnet from the region over left 
eye brows. Follow up for 2-years clinical examination, bleeding profile complete 
blood picture was done, The child was quite normal with no complication 
[Figure 11]. 
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Figure 9. lateral x ray for the skull of the small boy showing shell embedded at soft tissue 
of the roof of nasopharynx. 
 

 
Figure 10. Show 2 shells after removal from roof of nasopharynx and left brows of the 
baby. 
 

 
Figure 11. lateral skull x ray of the same patient after removal of the shell. 
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4. Discussion 

This is a new method to use magnet for localization and extraction of shell dur-
ing head and neck surgery. I found it a helpful method. I have got benefit from 
magnetic attraction for removal of those shells (Figure 4, Figure 8, Figure 11) 
from difficult surgical site. And minimal surgical intervention was needed. 
Those three patients are lucky because even with dangerous injuries no vital 
structures are involved. Follow-up of the patients (clinical examination and 
blood sample for hemolysis) for more than one year shows no harmful effect to 
the patients. The aim of our trial is to find a new method for extraction of shell 
with limited incision, good orientation and should minimize mortality and mor-
bidity. It is the first time to use magnet directly inside the wound, the magnet 
guides me to the shell and attracts it with minimal trauma to the surrounding 
tissue and reduces the time of surgery. If there are multiple shells inside the 
wound, magnet will attract all the shells except impacted but it guides us to its 
site. These trials are still in early stage of development yet but may allow similar 
procedure to be performed. 

“The physical influence of stable magnetic fields upon the body results mainly 
from the influence upon the uncompensated electron spins, diamagnetic mole-
cule (comprising liquid crystals contained in tissues), as well as moving electric 
charges. In case of application of constant magnetic fields, one should also con-
sider the forces of ferromagnetic structure” [3]. 

Our patient had no physical signs of major vessels injury. Sometimes injury of 
major blood vessels might be tamponed by the foreign body therefore it is ex-
traction that should be in proper condition to avoid severe bleeding. Penetrating 
foreign body in the neck needs selective exploration by many surgeons especially 
when sever bleeding, expanding haematoma, wound blowing and in cases of or-
ganic foreign bodies, early exploration and extraction to reduce chances of 
wound infection which is life threatening condition. But other surgeons prefer 
mandatory exploration  

“It is also known already that the action of magnetic fields causes the regres-
sion of mental and physical fatigue symptoms, reduces irritability, as well as is 
effective in the treatment of depression manifestations” [4]. 
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Abstract 
Background: Hereditary hemorrhagic telangiectasia (HHT) is a relatively 
common, albeit under-recognized autosomal-dominant multisystemic vascu-
lar disorder. Epistaxis due to telangiectases in the nasal mucosa is the most 
common and often the earliest symptom of HHT. As many as 90% of affected 
individuals eventually experience recurrent epistaxis, with a mean frequency 
of 18 episodes per month. Prompted by the limitations of invasive treatment, 
researchers have directed attention to laser photocoagulation as an alternative 
nonsurgical treatment modality with promising results. Purpose: The purpose 
of the present study was to describe our experience with the state-of-the-art 
980 nm diode laser for the treatment of bleeding lesions of the skin, nasal and 
oral mucosa in patients with HHT. Methodology/Principal: We treated 16 
HHT patients with intractable bleeding from telangiectasias using the 980-nm 
diode laser as an office procedure using local anesthesia. We recorded he-
moglobin levels before and after treatment and used disability questionnaires. 
Results: All patients treated had an improvement in hemoglobin levels and 
disability scores. In patients with multiple lesions hemoglobin levels im-
proved from a mean of 8.4 to 11.2 (p = 0.008). The disability index in this 
group improved from a mean of 5.3 to 2.8 (p = 0.007). Follow-up ranged be-
tween 4 and 12 months. Conclusions: The 980-nm diode laser is a good 
office based solution for bleeding in HHT. 
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1. Introduction 

Hereditary hemorrhagic telangiectasia (HHT), also known as Osler-Weber-Rendu 
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syndrome, is a relatively common, albeit under-recognized autosomal-dominant 
multisystemic vascular disorder. It affects all ethnic and racial groups and has a 
wide geographic distribution, with an overall incidence of 1 per 5000 to 10,000 
persons [1] [2] [3]. The Curaçao criteria [4] for diagnosis of HHT include the 
following 4 criteria: Spontaneous recurrent epistaxis, multiple telangiectasias in 
typical locations (nose, lips, oral cavity, and skin), proven visceral arteriovenous 
malformations (AVM’s) (lung, liver, brain, and spine) and first-degree family 
member with HHT. If three or four criteria are present, a patient has “definite 
HHT”, while two gives “possible HHT”. De novo mutations are rare. Penetrance 
approaches 100% by age 40 years. 

The underlying vascular angiodysplasia is responsible for the two main ma-
nifestations of the disease: telangiectasia and arteriovenous malformations [1] 
[2] [3]. Telangiectases are small arteriovenous shunts involving dilated arterioles 
and venules. They appear as red spots of 1 - 2 mm diameter on the skin. In an 
electron microscopy study of HHT, Braveman et al. hypothesized that the earli-
est clinically detectable lesion of HHT is a focal dilatation of postcapillary ve-
nules. Over time, the venules continue to enlarge and eventually connect with 
dilated arterioles through capillaries [5]. As the vascular lesion increases in size, 
the capillary segments disappear, and a direct arterio-venous communication is 
formed. In fully developed telangiectases, the venules are markedly dilated and 
convoluted, extend through the entire dermis, and have excessive layers of 
smooth muscle without elastic fibers. However, few reports have provided direct 
evidence of the actual morphogenic evolution of cutaneous telangiectatic lesions. 
Ultrastructural studies have so far been performed only on skin samples, and 
there are no available histological data on mucosal (oral and nasal) telangiectas-
es, despite their high clinical significance. AVMs, the second most prominent le-
sion of HHT, lack capillaries. They consist of direct connections between arteries 
and veins and are larger than telangiectases. It is these vascular abnormalities 
that lead to the common presenting symptoms of patients with HHT. 

Most telangiectases in HHT are found in the oral, nasal, and gastrointestinal 
mucosa and the fingertips, whereas AVMs occur most commonly in the lungs, 
liver, and central nervous system [6] [7]. Epistaxis due to telangiectases in the 
nasal mucosa is the most common and often the earliest symptom of HHT. As 
many as 90% of affected individuals eventually experience recurrent epistaxis, 
with a mean frequency of 18 episodes per month. Some patients have severe epi-
staxis which can lead to chronic anemia, and others have mild nosebleeds that 
do not require treatment. In general, the frequency and severity of the epistaxis 
increase with advancing age, although there are patients who report no particu-
lar change in episodes over time, and some even show improvement [8] [9]. 

The neoV980 is an all-purpose surgical tool for a wide scope of clinical appli-
cations. The 980 nm wavelength offering almost equal absorption in water and 
blood, coupled with the higher power output of the neoV platform, enables safe 
and effective treatment of many conditions, from ear, nose and throat (ENT) 
and gynecological surgery. 
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The neoV980 can deliver up to 20 W of output power from the fiber tip. Deli-
vering high power energy through precision instruments and fiber optics, the 
unit provides sufficient power for a wide array of high value applications, enabl-
ing safe, precise, and efficient use [10]. 

As a result, the neoV980 can be used efficiently for precision cutting as well as 
coagulation of vessels for hemostasis. The aim of the present study was to de-
scribe our experience with the state-of-the-art 980 nm diode laser for the treat-
ment of bleeding lesions of the skin, nasal and oral mucosa in patients with 
HHT. 

2. Materials and Methods 
2.1. Patients and Setting 

The study group consisted of 16 patients with the diagnosis of HHT with recur-
rent epistaxis causing a detrimental effect on quality of life who attended a single 
university-affiliated, tertiary, medical center from June 2014 to October 2015. 
The inclusion criteria were: Patients with a diagnosis of HHT according to Cu-
raçao criteria, Epistaxis Severity Score (ESS) [11] score over 4 (ESS 1 - 4 corre-
lates with mild severity, 4 - 7 moderate severity and 8 - 10 is severe disease).  

Exclusion criteria included: patients with an ESS score smaller than 4, patients 
with less than 3 criteria of the Curaçao criteria and pediatric patients. 

All were treated with coagulation using the neoV 980-nm diode laser (neoLaser, 
Caesarea, Israel). 

Hemoglobin levels and ESS scores were measured before treatment and 12 
weeks after treatment. 

2.2. Laser Procedure 

Laser photocoagulation was performed as an office procedure under local anes-
thesia. For nasal lesions, anesthesia was achieved with a nasal spray of lidocaine 
2% and adrenaline 1:20,000; for lesions of the skin and oral cavity mucosa, 
anesthesia was achieved with infiltration with lidocaine 2% and adrenaline 
1:100,000. Patients were treated in continuous wave (CW) mode, with power le-
vels starting from 12 W. The optic fiber was maintained at a distance of 3 - 5 
mm from the lesion throughout. Laser shots were controlled by activating a foot 
pedal. Protective goggles were provided to both patient and treating physician. 

The laser transmits up to 20 watts of power, either continuous or pulsed, 
through a flexible optical fiber consisting of a 400-micron silica core, 440-micron 
silica cladding with 465-micron Polyimide coating and a bare tip, measuring a 
length of 2.6 meters, with a numerical aperture of 0.22 at the tip. The laser may 
be applied with and without contact of the fiber with the tissue. The thin optical 
fibers are highly amenable for use inside the nasal cavity (Figure 1). 

2.3. Self-Report Questionnaire  

Patients were asked to complete the ESS ([11], see Appendix) at the clinic visits  
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Figure 1. The hand piece and silica fiber. 

 
just before and after treatment. The instrument measures the severity of epistax-
is in the previous month by six factors associated with self-reported severity, 
including: frequency, duration, intensity, need for medical attention, anemia, 
and need for transfusion. The normalized ESS is within a range of 0 (no epistax-
is) and 10 (most severe epistaxis).  

2.4. Outcome Measures  

The effect of laser photocoagulation was measured by the change in hemoglobin 
levels and ESS scores from before to after treatment.  

2.5. Statistical Analysis 

Data are presented as mean ± standard deviation. The Wilcoxon signed rank 
sum test was used to analyze differences in the objective and subjective measure 
before and after treatment. All reported p values are two-sided; p < 0.05 was 
considered statistically significant. For the statistical analyses, we used SPSS 
15.01.1 software (SPSS Inc. Chicago, IL, USA). 

2.6. Ethical Considerations 

All patients signed an informed consent before the laser procedure. 

3. Results 

Sixteen patients (10 female, 6 male) aged 29 to 76 years (average 56.6) met the 
inclusion criteria. 

Lesion sites where the nasal mucosa in 9 patients, the nose and facial skin in 2, 
and the oral cavity in 5. 

All patients were hemodynamically stable at the time of the laser procedure. 
Ten patients required one session of laser photocoagulation and 6 patients re-
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quired two sessions, 2 - 6 weeks apart. The duration of follow-up ranged from 4 
to 12 months.  

Seven patients had a single bleeding lesion at the time of treatment (Figure 2, 
Figure 3). All of these patients showed complete cessation of bleeding after 
treatment. Their mean hemoglobin level was 8.9 ± 1.8 g/dL before treatment and 
12.1 ± 1 g/dL after (p = 0.018). Corresponding mean severity of the ESS scores 
were 5.0 ± 1 before treatment and 0 after the treatment (p = 0.018). 

Nine patients had multiple lesions at the time of treatment. In this group, we 
treated the most prominent lesions (1 - 4 at each session) (Figure 4, Figure 5).  

Patients reported a marked improvement in the intensity of bleeding and in 
the frequency and severity of epistaxis, with longer bleeding-free periods. Mean 
hemoglobin level in this group was 8.4 ± 3.8 g/dL before treatment and 11.2 ± 1 
g/dL after (in patients needing two treatment hemoglobin levels recorded after 
second treatment) (p = 0.008), and mean ESS severity scores were 5.33 ± 1.6 and 
2.8 ± 1.1 respectively (p = 0.007). 
 

 
Figure 2. Telangiectatic skin lesion at the opening of the right nostril before treatment is 
seen in the center. 
 

 
Figure 3. The same lesion immediately after treatment. 
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Figure 4. Multiple teleangiectatic nasal lesions before treatment. 

 

 
Figure 5. One of these lesions right after the treatment. 

 
There were no recurrences in the treated lesions in either group during fol-

low-up. 

4. Discussion 

The treatment of epistaxis consists of local measures, including application of 
local pressure and ice, combined with high-dose antifibrinolytic agents, such as 
Tranexamic acid, administered either locally, orally (1 - 2 g 3x daily) or intrave-
nously at the time of epistaxis [12]. Systemic antiestrogen drugs such as tamox-
ifen have also proven very effective in most patients, but usage is limited in 
women of reproductive age [13]. In the presence of anemia, patients may require 
oral iron supplementation or, rarely, parenteral iron therapy with or without 
blood transfusion, depending on the level of anemia and clinical symptoms. If 
conservative measures are insufficient and the frequency and duration of epi-
sodes impair the patient’s quality of life, chemical and electrocoagulation may be 
used. However, while these modalities are tolerable as a single treatment or for a 
restricted area inside the nasal cavity, more extensive use poses a risk of wide-

https://doi.org/10.4236/ijohns.2019.85020


D. Yaniv et al. 
 

 

DOI: 10.4236/ijohns.2019.85020 186 Int. J. Otolaryngology and Head & Neck Surgery 
 

spread scarring and damage to the cilia and mucous glands with crust formation, 
leading to compromised function. Embolization of the external carotid artery 
branches is effective for short-term relief of symptoms, but not for long-term 
management. It also might lead to ischemia-related complications [14]. In very 
severe cases closure of the nostrils is a good treatment, but it leads to complete 
dysfunction of the nose [15].  

Prompted by the limitations of invasive treatment, researchers have directed 
attention to laser photocoagulation as an alternative nonsurgical treatment 
modality with promising results [15] [16]. 

Laser ablation of nasal telangiectasias has thus gained favor in managing these 
patients in a safe and effective manner and offers the additional advantage of 
being performed on an outpatient basis. It is worthwhile to note that its benefits 
appear to last for only a few months, often necessitating repeated treatments. 
Nevertheless, it is not surprising that effective control of epistaxis episodes is as-
sociated with improved quality of life in HHT patients [17]. 

The most common symptom of HHT is recurrent epistaxis (up to 90% of pa-
tients), which may lead to a decrease in quality of life, hospitalizations, and the 
need for multiple blood transfusions [8] [9]. Oral cavity bleeding is also very 
common and has a significant effect on quality of life. Ideally, bleeding should be 
treated locally with minimum side effects and without mucosal and glandular 
damage. Laser photocoagulation is a potentially superior method of treatment 
than chemical and electrocoagulation because it avoids the risk of large areas of 
scar tissue and nasal stricture or vascular damage. Popular devices include the 
KTP laser (532 nm), the pulse dye laser (585 nm), and various diode lasers at the 
near infrared range (780 - 1064 nm). 

The present study evaluated the effect of the neoV 980-nm diode laser. The 
980 nm wavelength is selectively absorbed by hemoglobin and minimally ab-
sorbed in water, allowing for its transmission through the epithelium and coagula-
tion of telangiectasis of the nasal mucosa, without damaging the vessel wall or 
mucosal-coating epithelium [18]. Because it penetrates more deeply into tissue, the 
neoV laser may yield better results than lower-wavelength lasers when larger 
vessels located a few millimeters below the mucosal surface are involved [19].  

The good long-term clinical outcome of the laser-treated patients with HHT 
in the present study suggests the absence of a clinically significant adverse effect 
of the laser treatment on mucosal or glandular tissue. As the mucosa is unda-
maged, repeated laser sessions at minimal intervals may be used if needed with-
out compromising nasal function. 

A study by Karapantzos et al. utilizing the International Quality of Life Assess-
ment Questionnaire corroborated these findings, indicating that laser treatment 
for HHT-related epistaxis produces long-lasting significant improvement in 
quality of life and mental health outcomes [20]. In contrast, Jørgensen et al. re-
ported that there was no significant difference in quality of life using the SF-36 be-
fore and 6 months after laser treatment despite decreased epistaxis severity [21]. 

A division of the patients in our study by number of lesions affected (one vs 
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multiple on endoscopic examination) yielded interesting findings. Patients with 
one lesion had an excellent outcome, with complete cessation of bleeding after 
the procedure and throughout follow-up (4 - 12 months). Their mean hemoglo-
bin level increased by 3.2 g/dL, and their severity score improved by 4.0 points. 
These patients appear to be ideal candidates for local treatment with the 980 nm 
diode laser and can be spared systemic treatment with its possible side effects. 

In the patients with multiple lesions, results were satisfactory. All showed a 
marked improvement in quality of life, with a decrease in bleeding. Mean he-
moglobin increased by 2.8 g/dL and severity score improved by 2.5 points. 

Limitations of the study include a small sample size and short follow-up. 
Sample size included all patients with retractable bleeding that met the study 
criteria during the study period. As for the short follow-up, the study clearly 
shows an improvement in symptoms and quality of life for the short term, but 
due to the nature of the disease, it is almost certain that these patients will have 
new lesions and epistaxis episode during their lifetime. The fact that the laser 
does not scar the mucosa significantly allows for repeat treatments if necessary.  

5. Conclusion 

In conclusion, the neoV 980-mm laser is an excellent treatment option for the 
treatment of HHT-associated epistaxis, with good results and no side effects. 
The procedure can be done in the office. Its use allows physicians to reserve sys-
temic treatment for more complicated cases.  
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Appendix—Epistaxis Severiy Score (ESS) 
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