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ABSTRACT 

Background: Chronic sinusitis is one of the most common chronic diseases affecting different 

age groups. Usually, it responds to conservative medical treatment. However, a considerable percent 

of cases were resistant to medical treatment and needs surgical interventions. There are many surgical 

interventions. However, uncinectomy is the first step in endoscopic sinus surgery. Aim of the work: to 

evaluate if partial uncinectomy is effective as much as total removal of the uncinate process in patients 

with localized maxillary sinus disease. Patients and methods:  The present study included 60 cases 

presented with symptoms and signs suggestive of maxillary sinus disease. All failed medical treatment 

and allocated for elective surgical intervention. Then, allocated cases were randomly assigned into two 

equal groups. The first group included 30 cases who electively assigned to partial uncinectomy and the 

second group included other 30 cases who electively assigned to total uncinectomy. Outcome measures 

were: the time required for the uncinectomy, healing period for the uncinectomy site, incidence of the 

lamina papyracea and nasolacrimal duct injury, obstruction or stenosis of the frontal recess, and 

synechia formation in the middle meatus. Results: both partial and total uncinectomy were comparable 

as both safety and effectiveness. However, partial uncinectomy had significantly shorter operative 

time. In addition, partial uncinectomy had low complications when compared to total uncinectomy. 

However, the difference was statistically non-significant. Also, partial uncinectomy was more effective 

in relieving postnasal discharge, while total uncinectomy was more effective in relieving headache, 

anterior nasal discharge and nasal obstruction. Again, the difference was statistically non-significant. 

Conclusion: partial uncinectomy had shorter operative time, more rapid healing, and lower possibility 

of complications when compared to total uncinectomy. Both are effective in resolving symptoms with 

slight better effectiveness in this regard for complete uncinectomy. 
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INTRODUCTION 

Chronic sinusitis is one of the most common 

chronic diseases affecting different age groups. 

Interestingly, it had been reported that, people 

affected have lower life quality when compared 

to the people affected by congestive heart 

failure, chronic obstructive pulmonary disease 

and chronic low back pain [Benninger et al., 

2003; Caminha et al., 2012]. 

The initial treatment of chronic sinusitis is 

usually medical and those unresponsive to 

medical therapy are treated surgically 

(Caminha et al., 2012).  

In the last years, with improved imaging and 

surgical techniques in chronic rhinosinusitis 

[CRS], in patients who are unresponsive to 

medical treatment, functional endoscopic sinus 

surgery [FESC] has been performed. With this 

surgical treatment, 75–90% success rates have 

been reported [Jakobsen and Svendstrup, 

2000; Kutluhan et al., 2011].  

Uncinectomy is the first step performed in 

functional endoscopic sinus surgery [FESS] 

[Senior et al., 1998; Moses et al., 1998].  

The uncinate is a curved bone with length 

between 19 and 32 mm in length. Anteriorly, it 

is continuous with the ethmoid bone and 

superiorly may attach to the lamina papyracea, 

skull base or middle turbinate. Postero-

inferiorly, it articulates with the medial wall of 

the maxillary antrum via its maxillary process 

and with the ethmoid process of the inferior 

turbinate bone. The gap between the upper end 

of the uncinate and bulla ethmoidalis is the 

hiatus semilunaris. This opens into the ethmoid 

infundulum, which contains the natural ostium 

of the maxillary sinus [Wake et al., 1994]. 

Uncinectomy and a middle meatal antrostomy 

usually performed to eradicate the pathological 

condition in the affected maxillary sinus. Total 

uncinectomy usually performed. However, it 

may not necessary to perform total 

uncinectomy, as it may delay healing, cause 

injury to the lamina papyracea or nasolacrimal 
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duct, or risk iatrogenic stenosis of the frontal 

recess [Cohen et al., 2010].  

With the advancement of high resolution 

Computed Tomography [CT] it possible to 

show how close the surgeon can get to the 

orbital wall when addressing the uncinate 

process. The Lamina papyracea, which 

separates the orbital cavity from the nasal 

cavity, can itself be very thin and in some 

occasions touching the uncinate process. 

Entering the orbital cavity can cause damage to 

its vital contents including the medial rectus, the 

optic nerve and the eye itself causing blindness 

which is an extremely rare, but documented 

complication of endoscopic sinus surgery [ESS] 

[Hopkins et al., 2009].  

It is hypothesized that, the removal of the lower 

half of the uncinate may be sufficient to 

improve the entire maxillary sinus. In addition, 

partial uncinectomy is stated to be easier to 

perform and the associated mucosal injury is 

less severe. However, it is not practiced on a 

wide scale, as it is not sufficiently studied 

[Byun et al., 2014].  

 

AIM OF THE WORK 

The present study was designed as a 

prospective, comparative study to evaluate if 

partial uncinectomy is effective as much as total 

removal of the uncinate process in patients with 

localized maxillary sinus disease.  

 

PATIENTS AND METHODS 

The present study included 60 cases presented 

with symptoms and signs suggestive of 

maxillary sinus disease. All were selected from 

Al-Azhar University hospital [New Damietta], 

during the period from June 2014 to February 

2015. All failed medical treatment for their 

disease and allocated for elective surgical 

intervention. The study protocol and surgical 

intervention were explained for each patient and 

an informed consent was obtained for 

participation in the study. Then, allocated cases 

were randomly assigned into two equal groups. 

The first group included 30 cases who 

electively assigned to partial uncinectomy and 

the second group included other 30 cases who 

electively assigned to total uncinectomy. 

Randomization was done using closed envelope 

method, where card with the group and a 

number from 1 to 30 was prepared. Each 

envelope had one card and sealed till the time of 

operation where it was opened by a nurse not 

included in the study. The study protocol was 

approved by local ethical committee of 

Otorhinolaryngology department [Al-Azhar 

Faculty of Medicine].    

The diagnosis of chronic sinusitis was based on 

a clinical history of at least 3 months infection, 

the presence of sinus opacity, 

cytobacteriological examination of a swab 

sample of a persistent discharge and a search for 

an etiology [upper airways infection, dental 

infection, allergy, or mycosis]. Diagnosis of 

nasal polyposis was based on endoscopic 

examination and pathological evaluation of 

polyp tissue. 

The clinical workup included asking about the 

reasons for seeking medical assistance [ 

mucopurulent, purulent or watery rhinorrhrea; 

unilateral, partial or total, permanent or 

alternating nasal obstruction; sneezing and 

parosmia]. History also included a personal or 

family history of bronchial asthma, allergic skin 

disease or rhinosinusitis, dental cavities 

[whether treated or not] and any other previous 

treatments. Anterior rhinoscopy and nasal 

endoscopic examination were done for all 

participants to search for state of the nasal 

mucosa [normal, congestive, pale], nasal 

conchae and the presence of pus in the middle 

meatus. Other clinical signs were the presence 

or not of unilateral polyps, septal deviation, the 

state of the tympanic membrane [matte, 

thickened, presence of liquid behind a healthy 

or pathological tympanic membrane] as 

determined by otoscopy and examination of the 

general status. Preoperative CT scan was done 

for all cases included in our study. 

Cases with one or more of the following were 

excluded from the study: acute sinusitis, oral 

corticosteroid treatment during the last two 

months prior to surgery, retention cyst, 

postoperative maxillary mucocele, and benign 

or malignant tumor, diffuse polyposis and 

sinusitis involving a sinus other than the 

maxillary sinus, cystic fibrosis, ciliary 

dysfunction, immune deficiency, or 

immunosuppressed status, previous sinus 

surgery, and refusal to participate 

Surgical technique  

Anesthesia: Local anesthesia was used in all 

cases. Pre-operative sedation was used one hour 

before surgery. Then topical surface anesthesia 

in the form of lignocaine 10% with adrenalin 

1/100000 was applied for 10 minutes. The 
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infiltration anesthesia injected into the uncinate 

process, greater palatine nerve,shenoplatine 

nerve, middle turbinate and nasal septum was in 

the form of lignocaine 2% and adrenalin 

1/100000.  

Position: Each patient lay in the supine position 

with the head slightly elevated and turned 

towards the surgeon. 

In partial uncinectomy group [first group], the 

lower half of the uncinate process was incised 

with a sharp elevator and the infundibular space 

was identified. Subsequently, half of the 

uncinate and lower portion of the uncinate 

attachment was removed using small, straight-

cutting forceps. Care was taken not to damage 

the lamina papyracea or the mucosal surface of 

the ethmoid bulla.  After identification and 

widening of the maxillary natural ostium, 

pathological mucosa, polyps, or fungal debris 

were removed using various forceps, and saline 

irrigation. It was performed under direct vision 

using a rigid, straight, 4-mm-diameter with 

different degrees [0
o
, 30

o
 and 70°] endoscope 

[Karl Storz, Tuttlingen, Germany]. In the 

second group [total uncinectomy], the surgical 

technique was similar; the only difference was 

removal of the entire uncinate process. 

   

Figure (1): 

maxillary 

osteium after 

partial 

uncinectomy 

Figure (2): 

partially 

excised 

uncinate 

Figure (3): 

Totally 

excised 

uncinate 

Postoperative care: Patients were seen on the 

3
rd

 day, after one week, weekly for one month 

and then monthly for 6 months.in every visit the 

patients were examined using nasal endoscopy. 

The 3rd day visit was to clear the ethmoid 

cavity and the widened maxillary ostium of the 

blood clot and to apply antibiotic ointment. The 

weekly visits were to remove any accumulated 

secretions inside the maxillary sinus and any 

scabs or dried secretions in the operative field. 

The monthly visits are to treat any localized 

edematous mucosa at the area of the 

antrostomy, until the mucosa inside the 

maxillary sinus, ethmoid cavity and around the 

antrostomy became healthy. 

 

Outcome measures  

Outcome measures were: the time required for 

the uncinectomy, healing period for the 

uncinectomy site, incidence of the lamina 

papyracea and nasolacrimal duct injury, 

obstruction or stenosis of the frontal recess, and 

synechia formation in the middle meatus. 

Operation duration was defined as a time 

measured from the mucosal incision to the 

removal of uncinate process and healing period 

was defined as a complete covering of normal 

mucosa at the uncinectomy site. 

Statistical analysis of data: data were coded, 

tabulated and statistically analyzed using 

statistical package for social science [SPSS] 

computer package version 16 [SPSS Inc., USA]. 

Quantitative data were presented as mean and 

standard deviation, while categorical data were 

expressed as relative frequency and percent 

distribution. Independent samples [t] test was 

used for comparison between two means, while 

chi square test was used for comparison 

between both groups categorical variables. P 

value < 0.05 was considered significant. For 

calculation of effectiveness of uncinectomy in 

relieving symptoms; the number of relieved 

cases was divided by the original number of 

cases reporting the specific symptom; and 

multiplying the results by 100.   

 

RESULTS 

In the present work, age ranged from 26 to 42 

years with a mean age of 33.56±3.01 years; 

males represented 66.7% of all studied cases 

and females represented 33.3% with male: 

female ratio of 2:1; smoking was reported in 

30% of cases; presenting symptoms were in the 

form of post-nasal discharge in 85.0% of cases; 

headache in 68.3% of cases; anterior nasal 

discharge in 30.0% of cases and nasal 

obstruction in 25.0% of cases. There was no 

statistically significant difference between first 

and second groups as regard to age, sex, 

smoking or presenting symptoms [table 1].  

As regard to surgical indications, it was in the 

form of chronic sinusitis in 66.7% of cases; 

fungal sinusitis in 26.7% of cases and 

antrochoanal polyp in 6.7%; and there was no 

significant difference between first and second 

groups as regard to surgical indications. 

Operative time [uncinectomy] ranged from 3- 6 

minutes with a mean of 4.31±1.02 minutes and 

there was statistically significant shortening of 

operative time in partial uncinectomy group 
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when compared to total uncinectomy group 

[3.46±0.51 vs 5.17±0.59 minutes respectively]. 

Healing time [weeks] was ranged from 1-3 

weeks, with no significant difference between 

groups 1 and 2 [1.97±0.56 vs 2.13±0.34 weeks 

respectively]. Complications were in the form of 

orbital injury in 2 cases [3.3%], NLD injury in 1 

case [1.7%], middle meatus synechiae in 3 cases 

[5.0%] and there was no significant difference 

between both groups as regard to any of studied 

complications. All complications were reported 

in total uncinectomy group. Postoperatively, 

postnasal discharge was reported in 8 cases 

[13.3%] of cases, headache in 3 cases [5.0%], 

anterior nasal discharge in 6 cases [10.0%] and 

nasal obstruction in 5 cases [8.3%] with no 

significant difference between both groups 

[table 2].   

When comparing both groups as regard to 

effectiveness in relieving symptoms, both 

groups were effective nearly to the same extent, 

as the difference was statistically non-

significant. However, group 2 showed better 

effectiveness as regard to effect of relieving of 

headache, anterior nasal discharge and nasal 

obstruction while partial uncinectomy had better 

effect on postnasal discharge [table 3].   

Table [1]: Patient demographics and presenting symptoms 

Variable First group [PU] Second group [TU] Total Test P value 

Age [years] mean±SD; 
33.60±2.79; 

28-41 

33.53±3.25; 

26-42 

33.56±3.01; 

26-42 
0.08 0.93 

Sex [n,%] 
Male 19[63.3%] 21[70.0%] 40[66.7%] 

0.30 0.58 
Female 11[36.7%] 9[30.0%] 20[33.3%] 

Smoking [n,%] 8[26.7%] 10[33.3%] 18[30.0%] 0.31 0.57 

Presenting 

symptoms 

Postnasal D 26[86.7%] 25[83.3%] 51[85.0%] 0.13 0.71 

Headache 20[66.7%] 21[70.0%] 41[68.3%] 0.08 0.78 

Anterior-ND 8[26.7%] 10[33.3%] 18[30.0%] 0.57 0.31 

N obstruction 8[26.7%] 7[23.3%] 15[25.0%] 0.09 0.76 

Table [2]: Outcome in studied cases 

Variable Group 1 [PU] Group 2 [TU] Total Test P value 

Surgical indications 

Chronic sinusitis 21[70.0%] 19[63.3%] 40[66.7%] 
 

0.35 

 

0.83 
Fungal sinusitis 7[23.3%] 9[30.0%] 16[26.7%] 

Polyp 2[6.7%] 2[6.7%] 4[6.7%] 

Operative time [min] 
3.46±0.51; 

3-4 

5.17±0.59; 

4-6 

4.31±1.02; 

3-6 
11.94 <0.001* 

Healing time [weeks] 
1.97±0.56; 

1-3 

2.13±0.34; 

2-3 

2.05±0.46; 

1-3 
1.39 0.17 

PO complications 

Orbital injury 0[0.0%] 2[6.7%] 2[3.3%] 2.06 0.15 

NLD injury 0[0.0%] 1[3.3%] 1[1.7%] 1.02 0.31 

Synechiae 0[0.0%] 3[10.0%] 3[5.0%] 3.15 0.08 

PO symptoms 

Postnasal D 3[10.0%] 5[16.7%] 8[13.3%] 0.57 0.45 

Headache 2[6.7%] 1[1.3%] 3[5.0%] 0.35 0.55 

Anterior-ND 3[10.0%] 3[10.0%] 6[10.0%] 0.001 1.0 

N obstruction 3[10.0%] 2[6.7%] 5[8.3%] 0.22 0.64 
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Table [3]: Percentage of symptoms improvement in studied cases 

 
Group 1 Group 2 

X
2 

p 
Preoperative Postoperative % Preoperative Postoperative % 

Postnasal 

D 
26[86.7%] 3[10.0%] 88.46% 25[83.3%] 5[16.7%] 80.0% 1.49 0.22 

Headache 20[66.7%] 2[6.7%] 90.0% 21[70.0%] 1[1.3%] 95.23% 0.41 0.52 

Anterior-

ND 
8[26.7%] 3[10.0%] 62.5% 10[33.3%] 3[10.0%] 70.0% 0.11 0.73 

N 

obstruction 
8[26.7%] 3[10.0%] 62.5% 7[23.3%] 2[6.7%] 71.4% 0.13 0.71 

 

DISCUSSION 

Chronic rhinosinusitis is defined as an 

inflammation of the nose and paranasal sinuses 

lasting more than 12 weeks. In Europe, the 

prevalence of chronic rhinosinusitis is about 

10%. Diagnosis was done by typical symptoms 

and/or computed tomography [CT] scan and/or 

endoscopic changes [Hastan et al., 2011].  

When conservative treatment failed, endoscopic 

sinus surgery [ESS] aims to restore mucociliary 

clearance and ventilation through the natural 

ostia. Endoscopic sinus surgery is based on the 

theory that the maxillary sinus ostium is the 

most important area in the pathogenesis of 

chronic and recurrent rhinosinusitis. Obstruction 

of the ostium is believed to lead to chronic 

inflammation and eventually to pathologic 

alterations of the maxillary sinus mucosa. 

Therefore, surgical opening of the ostium and 

thus improved drainage and ventilation of the 

sinus might restore the normal mucosa. There 

are different opinions concerning the extent of 

surgery of the ostiomeatal complex. It is 

considered that removal of the uncinate process 

alone would be enough to restore the ventilation 

of the maxillary sinus. In addition, partial 

uncinectomy was hypothesized to provide the 

same results as the total uncinectomy without 

complications associated with total uncinectomy 

[Catalano et al., 2004]. 

The present study was designed to evaluate if 

partial uncinectomy is effective as much as total 

removal of the uncinate process in patients with 

localized maxillary sinus disease. Results of the 

present study revealed that, both partial and 

total uncinectomy were comparable as both 

safety and effectiveness. However, partial 

uncinectomy had significantly shorter operative 

time. In addition, partial uncinectomy had low 

complications when compared to total 

uncinectomy. However, the difference was 

statistically non-significant. Also, partial 

uncinectomy was more effective in relieving 

postnasal discharge, while total uncinectomy 

was more effective in relieving headache, 

anterior nasal discharge and nasal obstruction. 

Again, the difference was statistically non-

significant.  These results are comparable to 

those reported by Byun et al. [2014] who 

reported that, operation durations and healing 

periods were statistically significantly shorter 

than for a total uncinectomy. Injury to the 

lamina papyracea occurred in one patient who 

underwent total uncinectomy, but it was 

minimal and there were no sequelae. Partial 

uncinectomy removes only a small portion of 

the uncinate process and has a lower probability 

of lamina injury than a total uncinectomy. In 

addition, partial uncinectomy may be helpful to 

reduce the incidence of synechia between the 

lateral nasal wall and the middle turbinate. Two 

patients in group 2 showed partial synechia 

formations. Although the synechiae were 

divided in the office, such a procedure may 

cause discomfort, inconvenience, and additional 

medical cost to the patients. 

In the present study, nasolacrimal duct 

obstruction was reported in only 1 case in group 

2, while stenosis of frontal recess was not 

reported in any case. These results are 

comparable to those reported by Friedman et 

al. [2000] who reported that, Nasolacrimal duct 

obstruction or stenosis of the frontal recess is 

theoretically possible, but it is also an 

uncommon side effect.  

In addition, complications reported in the 

present study were comparable to those reported 

by Kamel [1989] who reported that, the 

operative and post-operative complications of 
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the 94 operations performed included injury to 

the lamina papyracea [one case], subcutaneous 

emphysema [one case], subcutaneous infection 

after transcanine fossa sinuscopy [one case], 

empyema of the maxillary sinus [four cases] and 

post-operative adhesions [three cases]. All these 

problems were faced in the early cases and dealt 

with without any long lasting effects.   

Finally, it was reported that, partial 

uncinectomy is applicable in cases of 

pathological conditions localized within the 

maxillary sinus. Common disease entities 

include chronic maxillary sinusitis, fungal 

sinusitis, antrochoanal polyp and odontogenic 

sinusitis [Kaplan and Kountakis, 2004; 

Lehnerdt et al., 2001]. These data are 

comparable to surgical indications in the present 

study. 

In short, partial uncinectomy had shorter 

operative time, more rapid healing, and lower 

possibility of complications when compared to 

total uncinectomy. Both are effective in 

resolving symptoms with slight better 

effectiveness in this regard for complete 

uncinectomy.   

REFERENCES 

Benninger MS, Ferguson BJ, Hadley JA, 

Hamilos DL, Jacobs M, Kennedy 

DW, et al. Adult chronic rhinosinusitis: 

definitions, diagnosis, epidemiology, 

and pathophysiology. Otolaryngol Head 

Neck Surg 2003; 129:S1-32. 

Byun JY, Lee JY. Usefulness of partial 

uncinectomy in patients with localized 

maxillary sinus pathology. AM J 

Otolaryngology- Head Neck Med Surg 

2014; 594-597. 

Caminha GP, Melo Junior JT, Hopkins C, 

Pizzichini E, Pizzichini M. SNOT- 22: 

psychometric properties and cross-

cultural adaptation into the protugues 

language spoken in Brazil. Braz J 

Otorhinolaryngol 2012;78:34-9. 

Catalano PJ. Minimally invasive sinus 

technique: What is it? Should we 

consider it?” Current Opinion in 

Otolaryngology and Head and Neck 

Surgery 2004; 12 [1]:34–37. 

Cohen NA, Antunes MB, Morgenstern 

KE. Prevention and management of 

lacrimal duct injury. Otolaryngol Clin 

North Am 2010; 43:781–8. 

Friedman M, Landsberg R, Schults RA, et 

al. Frontal sinus surgery: endoscopic 

technique and preliminary results. Am J 

Rhinol 2000; 14:393–403. 

Hastan D, Fokkens WJ, Bachert C et al. 

Chronic rhinosinusitis in Europe—an 

underestimated disease. A GA 2LEN 

study. Allergy 2011; 66 [9]: 1216–1223. 

Hopkins C, Slack R, Lund V, Brown P, 

Copley L, Browne J. Long-term 

outcomes from the English national 

comparative audit of surgery for nasal 

polyposis and chronic rhinosinusitis. 

Laryngoscope 2009; 119[12]:2459-65. 

Jakobsen J, Svendstrup F. Functional 

endoscopic sinus surgery in chronic 

sinusitis a series of 237 consecutively 

operated patients. Acta Otolaryngol 

Suppl 2000; 543:158–161 

Kamel RH. Endoscopic transnasal surgery 

in chronic maxillary sinusitis. The 

Journal of Laryngology and Otology 

1989; 103: 492-501 

Kaplan BA, Kountakis SE. Diagnosis and 

pathology of unilateral maxillary sinus 

opacification with or without evidence 



AL-AZHAR ASSIUT MEDICAL JOURNAL AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-1 

 

    110 | P a g e  

  

of contralateral disease. Laryngoscope 

2004; 114:981–5. 

Kutluhan A, Salviz M, Bozdemir K, 

Kanbak O, Ulu M. The effects of 

uncinectomy and natural ostial 

dilatation on maxillary sinus ventilation: 

a clinical experimental study. Eur Arch 

Otorhinolaryngol 2011; 268:569–573 

Lehnerdt G, Weber J, Dost P. Unilateral 

opacification of the paranasal sinuses in 

CT or MRI: an indication of an 

uncommon histological finding. 

Laryngol Rhinol Otol 2001; 80:141–5. 

Moses RL, Cornetta A, Atkins JP Jr, Roth 

M, Rosen MR, Keane WM. Revision 

endoscopic sinus surgery: The Thomas 

Jefferson University experience. Ear 

Nose Throat J 1998; 77[3]: 190-202. 

Myller J, Dastidar P, Torkkeli T, 

Rautiainen M, Toppila-Salmi S. 

Computed tomography findings after 

endoscopic sinus surgery with 

preserving or enlarging maxillary sinus 

ostium surgery. Rhinology 2011; 49: 

438-444 

Senior BA, Kennedy DW, Tanabodee J, 

Kroger H, Hassab M, Lanza D. Long-

term results of functional endoscopic 

sinus surgery. Laryngoscope 1998; 

108[2]: 151-7. 

Wake M, Takeno S, Hawke M.  The 

uncinate process: a histological and 

morphological study. Laryngoscope 

1994; 104:364–9 

Yehouessi-Vignikin B, Vodouhe SJ. 

Maxillary sinusitis: 1752 cases at the 

ear—nose—throat department of a 

teaching hospital in Cotonou, Benin. 

European Annals of 

Otorhinolaryngology, Head and Neck 

diseases 2013; 130: 183—187. 

 

 

 

 

 



Wael Fawzy Ismaiel Essa AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-1 

 

    111 | P a g e  
 

 الملخص باللغة العربية

وغانثا . ذمثم مشكهح انرهاب اندٍىب األوفٍح أحذ انمشاكم انطثٍح انشائعح نذي انمدمىعاخ انعمشٌح انمخرهفح

ونكه وسثح ٌعرذ تها ما ذضال ال ذسردٍة نهعالج انذوائً (. انذوائً)ما ذسردٍة نهعالج انرحفظً 

الخ اندشاحٍح، ونكه اصانح انىاذئ انشصً ذمثم وذىخذ كثٍش مه انرذاخ. وذحراج إنً انرذخم اندشاحً

.    االخرٍاس األول فً خشاحح اندٍىب األوفٍح تانمىظاس

عالج  انكهٍح فًولذ صممد انذساسح انحانٍح تهذف ذمٍٍم اإلصانح اندضئٍح نهىاذئ انشصً مماسوح تاإلصانح 

.  اندٍىب األوفٍح تانفك انعهىي

. خ ممه ٌعاوىن مه أعشاض انرهاب اندٍىب األوفٍح تانفك انعهىيمه انحاال 60 عهىولذ اشرمهد انذساسح 

وذم ذمسٍم انمشضً تصىسج  .وكههم نم ٌسردٍثىا نهعالج انذوائً، وذم إعذادهم نهرذخم اندشاحً

انمدمىعح األونً اشرهمد  . حانح 30 عهىعشىائٍح نمدمىعرٍه مرساوٌرً انعذد، اشرمهد كم مىها 

حاالخ اإلصانح انكهٍح نهىاذئ  عهىحاالخ اإلصانح اندضئٍح نهىاذئ انشصً، وانثاوٍح اشرمهد  عهى

انىلد انمسرغشق الصانح انىاذًء انشصً، فرشج انشفاء مكان انىاذًء : وذم لٍاط انمآل كاألذً. انشصً

انشصً، معذل إصاتاخ األخضاء انمداوسج نهىاذئ انشصً، وحذوز ضٍك أو اوغالق نهضائذج 

.  وذكىٌه انرصالاخ تانصماخ انمرىسط. ألمامٍحا

تٍىما . نألمان وانفاعهٍح مماسوح تاإلصانح انكهٍح اندضئٍح تانىسثحولذ أسفشخ ورائح انذساسح عه كفاءج االصانح 

 انكهٍحونها مضاعفاخ ألم مماسوح تاإلصانح  انكهٍح،كاود االصانح اندضئٍح ذرم فً ولد ألم مه االصانح 

أكثش كفاءج فً ذخفٍف اندضئٍح وكزنك كاود اإلصانح . ذكه راخ دالنح إحصائٍح ونكه انفشوق نم

أكثش كفاءج فً ذخفٍف انصذاع، وانششح األمامً  انكهٍح، تٍىما كاود االصانح انخهفً أعشاض انششح

وكاود انفشوق نٍسد راخ دالنح إحصائٍح   . واوغالق األوف

      .اندضئٍح نهىاذًء انشصً مماسوح تاإلصانح انكهٍح وخهصد ورائح انذساسح عه فعانٍح وأمان اإلصانح
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