
 
 

 

  Copyright©2025 Mashhad University of Medical Sciences. This work is licensed under a Creative Commons 

Attribution-Noncommercial 4.0 International License https://creativecommons.org/licenses/by-nc/4.0//deed.en 

57 

Iranian Journal of Otorhinolaryngology, Vol.37(2), Serial No.139, Mar-2025 

 

Original Article   

 

Effect of Intra-Operative Topical 5-Fluorouracil Post-Functional 

Endoscopic Sinus Surgery: A Randomized Controlled Trial  
*Lekhaa Mohanraj1, Somu Lakshmanan2, Urvashi Singh3 

Abstract 

Introduction: 

Endoscopic nasal surgery has numerous potential adverse effects, adhesions are at the top of the list. 5-

fluorouracil (5-FU), which is an analogue of pyrimidine, is utilized in a wide variety of areas for the 

purpose of preventing adhesions. In the present investigation, our purpose was to analyze the impact of 

intra-operative application of 5-flurouracil in the nasal cavity following FESS, as well as to evaluate 

both subjective and objective outcomes.   

 

Materials and Methods: 

Following the acquisition of institutional ethical approval, a testing procedure that was randomized, 

prospective, and double-blinded was carried out. After the FESS, a cotton swab soaked in 1 mL of 5-

flurouracil at 5 mg/mL was inserted in one side of the nasal cavity and a saline-soaked one in the other. 

Both of these swabs were kept in place for a period of five minutes. Postoperatively, patients were assessed 

over 6 months duration, wherein, adhesions, discharge, crustation, edema and polypoidal changes were 

analyzed. Subjective symptoms such as nasal block, nasal discharge and loss of smell were also assessed.  

 

Results: 

At the one-week follow-up, the test group had a significantly higher incidence of adhesions (32% vs. 

11.76%, respectively) (p = 0.004) than the control group. Mucosal edema, crusting, polypoidal change 

and nasal discharge continued to significantly diminish in both groups. Furthermore, improvement in 

smell perception in the test group at the 20th week post-operatively was statistically significant (p= 0.014).  

 

Conclusions: 

Adhesions are less common in the early postoperative period in individuals who underwent FESS with 

or without polypectomy when 5-FU is administered topically. There is also an improvement in smell 

perception with a reduction of mucosal edema, crusting, polypoidal change and nasal discharge enabling 

better healing.  
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Introduction  
Inflammation of the nasal and paranasal sinus 

mucosa for at least twelve weeks is referred to 

as chronic rhinosinusitis (1). Three factors 

remain crucial for the normal physiological 

functioning of paranasal sinus: patency of the 

osteo-meatal unit (OMU), normal muco-ciliary 

transport and normal quality and quantity of 

secretions. With little tissue damage, nasal 

surgeries strive to cure disease, enhance nasal 

air flow, and enable sinus drainage by removing 

obstructions.  

Trauma to tissues can happen either directly 

during surgery or indirectly as a result of 

aberrant healing processes, including the 

formation of adhesions following the procedure 

(2). Adhesions represent one of the most 

frequent complications following endoscopic 

nasal procedures and are a reason for revision 

(3). As a means to reduce adhesions post-

surgery, nasal splints, packing and spacers have 

been attempted (4-6).  

By blocking the enzyme thymidylate 

synthase, which is essential for DNA synthesis, 

the pyrimidine analogue 5-fluorouracil (5-FU) 

is able to reduce the proliferation of fibroblasts. 

Adhesions and difficulties connected to 

epithelial development can be effectively 

reduced using 5-FU, which is utilized by 

numerous medical specialties. For the treatment 

of actinic keratosis and psoriasis, its safety has 

been well-established in the fields of 

ophthalmology (7) and dermatology (8,9). 

In this study, we examined the objective and 

subjective outcomes of utilizing topical 5-FU 

on nasal cavity post-functional endoscopic 

sinus surgery. 

 

Materials and Methods  
From October 2021 through July 2023, our 

tertiary care teaching hospital in southern India 

conducted a randomized, double-blind 

controlled experiment (CTRI/2021/03/032286) 

in the department of ENT and Head and Neck 

Surgery.  

 

Inclusion Criteria 

1. Patients of either gender who are between the 

ages of 18 and 65 years  

2. Chronic rhinosinusitis with or without 

polyposis who have not responded to 

medication treatment  

3. Lund-Mackay Scoring difference of ≤2 

between both sides in CT-PNS.  

EXCLUSION CRITERIA  

1. Revision endoscopic sinus surgery  

2. A difference of 3 or more in the Lund -

Mackay scoring on both sides in CT-PNS.  

3. Patients with uncontrolled diabetes mellitus 

and hypertension  

4. Known allergy to 5-fluorouracil  

5. Pregnancy and lactation  

6. Pre-existing septal perforation or adhesion 

 

Study Design  

Following the use of the Two Proportion 

Hypothesis testing method, the sample size was 

68, with 80% power and 5% alpha error. We 

considered 'p' values below 0.05 statistically 

significant. 

 

Pre-operative Evaluation  

A diagnosis of CRS was made based on the 

EPOS Criteria (10). Those enrolled in the study 

had no benefit from maximum medical therapy, 

which involved a trial of oral antibiotics and 

steroidal nasal sprays for 3 months. Pre - 

operative anaesthetic evaluation was done for 

all patients. A written informed consent was 

obtained.  

 

Materials, set-up and technique  

General anesthesia was used for the functional 

endoscopic sinus surgery. Pledgets soaked with 

oxymetazoline (0.05%) were used for pre-

operative nasal packing. The surgical technique 

described by Messerklinger was followed for 

all patients. The surgery included an 

uncinectomy using a backbiter.  

The maxillary ostium was enlarged using a 

microdebrider. Anterior and posterior 

ethmoidectomy was done using a combination 

of instruments like curette, forceps and 

microdebrider. Ethmoidal bulla was removed 

using a curette or forceps to further expose the 

OMC. Ancillary procedures such as inferior 

turbinate submucous resection and septoplasty 

were performed when required. In patients with 

CRSwNP, sphenoidotomy and frontal 

sinusotomy was performed when indicated. 

Upon completion of surgery, application of 

topical 5 -FU was done unilaterally (Fig 1).  
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Fig 1: Endoscopic view of the left nasal cavity 

showing 5-FU-soaked cotton pledget placed in the 

middle meatus  

A 0.9% saline solution was used to dilute 1 mL 

of 5-FU (1000 mg/20 mL. Under direct 

endoscopic visualization, a cotton pledget 

soaked in 1 ml of diluted 5-FU was inserted into 

one middle meatus, which was designated as 

the "test" nasal cavity. The 'control' group 

received a saline-soaked cotton pledget that 

was positioned contralaterally. A maximum of 

five minutes was allotted as contact time. The 

side selected for topical 5-FU application was 

randomized via random number generator. The 

content of both patties was kept unknown to the 

operating surgeon and the patient. A saline 

wash was given post-operatively. A non-

absorbable nasal pack was placed post-

procedure and removed after 24 hours. 

 

Discharge and follow-up 

One day following surgery, patients were 

discharged from the hospital. A standardized 

post-operative strategy was implemented. They 

were discharged after removal of nasal pack, 

with oral Cefixime 200mg, twice a day, for a 

period of five days with anti-histamines and 

simple analgesics as per institutional protocol. 

For two weeks, a nasal spray containing a 

steroid (Mometasone 0.05%) was 

recommended. Saline nasal douching was to be 

done at home by the patients. At 1 week, 4 

weeks and 20 weeks post-surgery, patients were 

seen in the outpatient department for follow-up 

appointments. Diagnostic nasal endoscopy was 

performed and the incidence of adhesions and 

synechiae in both the nasal cavities on 

endoscopy was documented. The degree of 

crusting, discharge and edema were classified 

based on Lund –Kennedy Endoscopic scoring 

system (11,12). A record was kept of any new 

complaints and the presence or absence of 

symptoms throughout the first week and the 

twentieth week of the study. The Nayak et al. 

study (13) was used to classify post-operative 

synechiae in the 20th week of follow-up 

endoscopy. 

 

Statistical Analysis  

Group A was the "test" nasal cavity, and Group 

B was the "control" nasal cavity. The research 

used IBM SPSS Statistics for Windows 23.0.  

The Mann-Whitney U test was used to see if the 

independent group bivariate samples differed 

significantly. We used a paired analysis using a 

Chi-square test as we administered separate 

drugs to each nostril. 

 

Results 
68 patients were enrolled in the trial 38 (56%) 

were men and 30 (44%) were women. 

Participants averaged 42.51 years with a 

standard deviation of 12.5. On the first and 

twentieth weeks after surgery, Group A and 

Group B had statistically significant differences 

in Lund-Kennedy Scores (LKS). Group A had 

superior healing to compared to Group B as per 

endoscopic evaluation (Fig 2).  

 

  
Fig 2.  Bar diagram depicting comparison of Total 

LKS in Group A and Group B 
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Comparisons between Groups A and B were 

statistically significant during the first 

postoperative visit in week 1 (Table 1).  

Adhesions that persisted upto the 20th week 

post-operatively were termed synechiae. 

 

Table 1: Comparison of adhesions between Group A and Group B at 1st week and 20th 

1ST WEEK POST-OP 

GROUP B GROUP A 

Ratio p value 
Number of 

adhesions 

Percentage of 

adhesions 

Number of 

adhesions 

Percentage of 

adhesions 

22 32% 8 11.76% 2.72 0.004 

20TH WEEK POST-OP 

GROUP B GROUP A 

Ratio p VALUE 

Number of adhesions 
Percentage of 

adhesions 

Number of 

adhesions 

Percentage of 

adhesions 

5 2.94% 2 7.35% 0.4 0.274 

 

At the 20th week post-operatively, 6 

synechiae were noted in Group B and 2 were  

noted in Group A (Fig 3).  

 

Fig 3: Bar chart showing analysis of intra-nasal adhesions at 1st week and 20th week. 

50% of synechia were Type B as shown in 

Table 2. However, no significant difference in 

synechiae formation was noted between both 

groups (p=0.274). 

 
Table 2. Type of synechia noted in Group A and Group B 

GROUPS Number Of Synechia Type Of Synechia 

GROUP A 
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Type B 

Type A 

GROUP B 
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A survey was used to analyze the subjective 

results. Nasal discharge, nasal block, and ability 

to detect odors were compared. No significant 

difference was noted in nasal discharge or nasal 

block. Smell perception was found to be 

statistically significant between Group A and 

Group B at the 20th week post-operatively (p 

value = 0.014). 

Discussion  
Conventional wisdom holds that synechiae 

and adhesions within the sinonasal cavity are 

potential complications of functional 

endoscopic sinus surgery. Nasal procedures are 

often accompanied by the unexpected 

production of adhesions. A good surgical 

outcome is preceded by mucosal preservation 

and minimal distortion of surgical structures. 

Ineffective wound healing can result in 

significant scarring, the formation of synechiae 

and occlusion of the ostial passages. In their 

case series, Chambers et al. found that 

synechiae in the normal maxillary ostium and 

ethmoid cavity were associated with poor 

symptom outcomes (14). In a similar manner, 

Musy stated that synechiae were observed in 

more than half of the patients who underwent 

revision ESS (15). This was described in a 

series of seventy patients who underwent the 

procedure. Ramadan et al in their study of fifty-

two individuals documented that over half had 

synechiae (16).  

Adhesions between the middle turbinate and 

the lateral wall are the root cause of most post-

FESS failures, although there are ways to 

prevent them. Friedman et al. and Hewitt et al. 

(4,5) have detailed methods for medializing the 

middle turbinates. Nevertheless, this could lead 

to a loss of smell. Medialization by transseptal 

suturing lowers lateralization and synechia 

between the turbinate and lateral nasal wall, 

according to Bhalla et al (17). Injuring the nasal 

septum and middle turbinate can produce 

scarring, as noted by Bolger et al (18).  

Several types of meatal packing have been 

described over the years. There is no indication 

that one material is superior to another in 

preventing synechia, according to the meta-

analysis by Weitzel et al (6). Endoscopically 

assisted cleaning eliminates crusts and early 

synechiae and protects the neo-ostia.  A handful 

of studies have been conducted by using anti-

metabolitic agents for preventing intranasal 

adhesions after endoscopic surgery. Three 

authors have recently investigated Mitomycin-

C's capacity to stop adhesions following sinus 

surgery. Fifty-five participants participated in a 

double-blind RCT conducted by Chung et al. 

They administered mitomycin-C (0.4 mg/mL) 

to one side of the surgically treated middle 

meatus and saline to the other for five minutes. 

With Mitomycin-C, there was a tendency 

towards less adhesions, however this was not 

significant in statistical terms (19).  

In a 29-patient double-blind RCT, Anand et al. 

administered a saline pledget containing 0.5 

mg/mL of Mitomycin-C for a duration of 5 

minutes. No difference was noticed(20). In a 

second double-blind RCT, 38 patients received 

0.5 mg/mL Mitomycin-C in the frontal os and 

saline on the other side. The authors discovered 

that the results for each side were identical (21). 

Similarly, the use of 5-FU for the same purpose 

has been studied here.   

By blocking the enzyme thymidylate 

synthase, which is essential for DNA synthesis, 

the pyrimidine analogue 5-FU is able to reduce 

fibroblast proliferation. Research has shown 

that 5-FU significantly slows down the 

proliferation of fibroblasts (22). Dermatologists 

use intralesional 5-FU to treat psoriasis. 

Moahajan et al. used 0.1 mL/cm2 and 5% of the 

medication infiltrated under the lesion and 

reported no harmful effects (9). Actinic 

keratosis has also been treated with 5-FU, 

which was used in the form of a topical cream 

containing 5% formulation (8). 

The Fluorouracil Filtering Surgery Study 

Group evaluated usage of subconjunctival 5-FU 

in  trabeculectomy. After a 5-year follow-up, 5-

FU dramatically improved trabeculectomy 

outcomes(23). Donoso et al. and Singh et al. 

used intra-operative 5-FU in trabeculectomy 

(24,25). Usage of 5-FU in Dacryocystorhino- 

stomy is also well established (18,26).  

In the discipline of otorhinolaryngology, 5-FU 

is a medication that is considered to be 

relatively recent. It has been described by 

Nuseir et al. in their randomised controlled trial 

(RCT) of 69 patients (27), with regard to its role 

in post-endoscopic inferior turbinoplasty. At the 

conclusion of the first week following surgery, 

it was discovered that the individuals in the 5-

FU group had a considerably lower incidence of 
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adhesions and crustations than those in the 

previous group.  

In our study 68 patients underwent FESS for a 

comparable disease process in both sides of the 

nasal cavity, using a standardized technique. In 

Group A (5-FU), adhesions and crustations 

decreased statistically in the first week after 

surgery. Group A had a lower incidence of 

postoperative endoscopic findings such edema, 

polypoidal mucosa and discharge. There was a 

statistically significant improvement in smell 

perception in Group A at the 20th week post-

operatively (p= 0.014). There was no 

statistically significant difference in the other 

subjective outcomes. In our study, the same 

patient acted as both test and control. On the 

other hand, tissue response to trauma varies 

from person to person, andchronic 

rhinosinusitis has an underlying immunological 

etiology. Because of the significant influence 

that both of these factors have on the results of 

FESS, it was necessary to choose a single group 

of patients and conduct tests on each individual 

nasal cavity as separate "arms." This allowed 

for the elimination of any potentially 

confounding factors. Patients with pre-existing 

nasal adhesions or septal perforations were 

excluded. Due to the fact that the condition was 

comparable on both sides, the extent of the 

surgery was comparable. In order to get a 

comprehensive and representative outcome of 

topical 5-FU after FESS, several confounding 

factors were removed from the equation.  

Even though the study's preliminary findings 

are encouraging, there could be a number of 

reasons why 5-FU's ability to reduce adhesion 

formation did not achieve clinical significance 

in the late post-operative phase. This is a result 

of two things: first, the study sample was 

relatively small, and second, the incidence of 

post-operative adhesions may be too low to 

demonstrate a clear therapeutic impact. Both 

factors are explicable. The distribution strategy 

used during nasal surgery may also affect 5-FU 

therapy. Ophthalmologists have applied 0.5 

mg/mL 5-FU to the ocular surface during 

glaucoma filtration surgery. This trial employed 

a similar concentration and application 

duration, however bleeding from neighboring 

mucosal surfaces may have diluted the 5-FU 

concentration.  A higher dosage may be 

beneficial for sinonasal surgery.  No side effects 

related to usage of topical 5 -FU was 

encountered in our study. This is attributable to 

the reasonable concentration of 5 - FU that was 

used. However, glaucoma, corneal ulcers, and 

pain are some of the side effects of adjunctive 

5-FU application that have been documented in 

ophthalmology literature.  

This study's use of validated objective 

outcome metrics and prospective data 

collection are among its key strengths. The 

absence of long-term outcome measurements is 

the analyses' primary drawback. 

 

Conclusion  
With the absence of significant adverse 

effects, we are able to assert that the application 

of topical 5-FU intraoperatively leads to an 

improvement in both the subjective and 

objective outcomes of FESS during the initial 

post-operative period. The effectiveness and 

safety of 5-FU in endoscopic sinus surgery can 

be better determined by a large-scale, multi-

centric randomized control trial that compares 

greater dosages and repeated applications. 

 

References 

1. Lanza DC, Kennedy DW. Adult rhinosinusitis 

defined. Otolaryngol Head Neck Surg. 1997;117(3 Pt 

2):S1-S7. doi:10.1016/ S0194-59989770001-9 

2. Weber RK, Hosemann W. Comprehensive review 

on endonasal endoscopic sinus surgery. GMS Curr 

Top Otorhinolaryngol Head Neck Surg. 

2015;14:Doc08. doi:10.3205/cto000123 

3. May M, Levine HL, Mester SJ, Schaitkin B. 

Complications of endoscopic sinus surgery: analysis 

of 2108 patients-incidence and 

prevention.   Laryngoscope. 1994;104(9):1080-83. 

doi: 10.  1288/00005537-199409000-00 00 6 

4. Friedman M, Landsberg R, Tanyeri H. Middle 

turbinate medialization and preservation in 

endoscopic sinus surgery. Otolaryngol Head Neck 

Surg. 2000; 123(1 Pt 1):76-80. doi:10.1067/ mhn. 

2000. 105921 

5. Hewitt KM, Orlandi RR. Suture medialization of 

the middle turbinates during endoscopic sinus 

surgery. Ear Nose Throat J. 2008;87(12):E11. 

6. Weitzel EK, Wormald P-J. A Scientific Review of 

Middle Meatal Packing/stents. American Journal of 

Rhinology. 2008; 22(3): 302-307. doi: 10. 2500/ 

ajr.2008.22.3171 

7. Singh RP, Goldberg I, Mohsin M. The efficacy 

and safety of intraoperative and/or postoperative 5-

fluorouracil in trabeculectomy and 

phacotrabeculectomy. Clinical & Experimental 

Ophthalmology. 2001 Oct;29(5): 296-302. DOI: 10. 

1046/j.1442-9071. 2001. 00437.x. PMID: 11720155. 



Effect of Intra-Op Topical 5-Fu Post Fess 

  Iranian Journal of Otorhinolaryngology, Vol.37(2), Serial No.139, Mar-2025  63 

8. Poulin Y, Lynde CW, Barber K, et al. Non-

melanoma Skin Cancer in Canada Chapter 3: 

Management of Actinic Keratoses. Journal of 

Cutaneous Medicine and Surgery. 2015; 19(3):2 27-

238. doi:10. 1177/12034754155 83414 

9. Mahajan BB, Singla M. Evaluation of 

intralesional 5% 5-fluorouracil in resistant localized 

plaque psoriasis. Indian Dermatol Online J. 2014; 

5(3): 287-290. doi:10.4103/ 2229-5178. 137779 

10. Fokkens WJ, Lund VJ, Hopkins C, et al. European 

Position Paper on Rhinosinusitis and Nasal Polyps 

2020. Rhinology. 2020;58(Suppl S29):1-464. doi: 

10.4193/ Rhin20.600 

11. Hopkins C, Browne JP, Slack R, Lund V, Brown 

P. The Lund-Mackay staging system for chronic 

rhinosinusitis: how is it used and what does it 

predict?. Otolaryngol Head Neck Surg. 

2007;137(4):555-561.doi:10.1016/j.otohns. 

2007.02.004 

12. Psaltis AJ, Li G, Vaezeafshar R, Cho KS, Hwang 

PH. Modification of the Lund-Kennedy endoscopic 

scoring system improves its reliability and correlation 

with patient-reported outcome 

measures. Laryngoscope. 2014; 124(10): 2216-2223. 

doi: 10.1002/lary.24654 

13. Nayak DR, Balakrishnan R, Hazarika P. 

Prevention and management of synechia in pediatric 

endoscopic sinus surgery using dental wax plates. Int 

J Pediatr Otorhinolaryngol. 1998;46(3):171-178. 

doi:10.1016/s0165-5876 (98)00124-4 

14.  Chambers DW, Davis WE, Cook PR, Nishioka 

GJ, Rudman DT. Long-term outcome analysis of 

functional endoscopic sinus surgery: correlation of 

symptoms with endoscopic examination findings and 

potential prognostic variables. Laryngoscope. 1997; 

107(4): 504-510. doi:10.1097/00005537-19970 4000 

-00014 

15. Musy PY, Kountakis SE. Anatomic findings in 

patients undergoing revision endoscopic sinus 

surgery. Am J Otolaryngol. 2004; 25(6): 418-422. 

doi:10.1016/j.amjoto.2004.06.002 

16. Ramadan HH. Surgical causes of failure in 

endoscopic sinus surgery. Laryngoscope. 1999; 

109(1): 27-29. doi:10.1097/00005537-19990 1000-

00006. 

17. Bakri K, Jones NS, Downes R, et al. 

Intraoperative fluorouracil in endonasal laser 

dacryocystorhinostomy. Arch Otolaryngol Head 

Neck Surg 2003 Feb;129(2):233–5.  

 

 

 

 

 

 

 

 

 

18. Costa MN, Marcondes AM, Sakano E, Kara-José 

N. Endoscopic study of the intranasal ostium in 

external dacryocystorhinostomy postoperative. 

Influence of saline solution and 5-

fluorouracil. Clinics (Sao Paulo). 2007; 62(1): 41-46. 

doi:10. 1590/s1807-5932200 7000100007. 

19. Chung JH, Cosenza MJ, Rahbar R, et al. 

Mitomycin C for the prevention of adhesion 

formation after endoscopic sinus surgery: a 

randomized, controlled study. Otolaryngol Head 

Neck Surg 2002 May;126(5):468–74.  

20. Anand VK, Tabaee A, Kacker A, et al. The role of 

mitomycin C in preventing synechia and stenosis after 

endoscopic sinus surgery. Am J Rhinol 18:311–314, 

2004.  

21.  Chan KO, Gervais M, Tsaparas Y, et al. 

Effectiveness of intraoperative mitomycin C in 

maintaining the patency of a frontal sinusotomy: A 

preliminary report of a double -blind randomized 

placebo-controlled trial. Am J Rhinol 20:295– 299, 

2006. 

22. Blumenkranz M, Clafin A. Selection of 

therapeutic agents for intraocular proliferative 

disease: cell culture evaluation. Arch Ophthalmol. 

1984;102:598-604. 

23. Five-year follow-up of the Fluorouracil Filtering 

Surgery Study. The Fluorouracil Filtering Surgery 

Study Group. Am J Ophthalmol. 1996;121(4):349-

366. doi: 10.1016/s 0002-9394(14)70431-3 

24. Donoso R, Rodriguez A. Combined versus 

sequential phacotrabeculectomy with intraoperative 

5-fluorouracil. Journal of Cataract & Refractive 

Surgery. 2000; 26 : 71 -74.  

25. Singh RP, Goldberg I, Mohsin M. The efficacy 

and safety of intraoperative and/or postoperative 5-

fluorouracil in trabeculectomy and 

phacotrabeculectomy. Clin Exp Ophthalmol. 2001; 

29(5): 296-302. doi:10. 1046/ j. 1442-9071. 2001. 

00437.  

26. Watts P, Ram AR, Nair R, et al. Comparison of 

external dacryocystorhinostomy and 5-fluorouracil 

augmented endonasal laser dacryocystorhinostomy. 

A Retrospective review. Indian J Ophthalmol 2001 

Sep; 49(3): 169–72. 

27. Nuseir AF, Alsalem M, Alzahr M, Ababneh M, 

Alomari AI, Alzoubi F. The effect of topical 5-

flurouracil application post endoscopic inferior 

turbinoplasty. Am J Otolaryngol. 2017; 38(2):135-

138. doi:10.1016/ j.amjoto. 2016. 11.007. 

 


