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INTRODUCTION

Epistaxis is a common and most often easily manageable prob-

lem. Sixty to 70 percent of adults have experienced an episode,

up to 10 percent of who have sought medical attention [1]. It is

the most common admission complaint in otorhinolaryngologic

practices, although surgical intervention is rarely necessary [2].

About 10% [3] patients visiting a physician present with more

severe, sometimes life-threatening epistaxis arising from the

larger vessels in the posterior and superior nasal cavity. Major

bleeding can compromise the patient's airway and in rare

instances results in hemodynamic instability. 

In general there are two different options to treat posterior

epistaxis. The first one is based upon the principle of packing,

and the second is closure of the supplying vessel(s) by either

surgical ligation or percutaneous embolization. Short time

recurrence rate with nasal packing is considered to be up to

50% [4]. The ideal package time is not known and prolonged

packing increases the risk of pressure necrosis and infections in

the sinunasal region. 

The vascular ligation techniques have changed over time from

the external carotid artery [5] to the internal maxillary artery [6]

and the sphenopalatine artery [7] with or without ligation of

the ethmoidal artery. Ligation of the external carotid artery

requires neck exploration with the potential risk of damaging

the hypoglossal and vagal nerves is antiquated. Therefore clo-

sure of the maxillary or sphenopalatine artery is considered to

be the surgery of choice. However, there still is no consensus

established which of the two procedures should be performed,

although different studies were published assessing the success

rates of each technique. 

We planned a systematic review using robust methodology,

studying all available publications and assessing the effect on

bleeding recurrence and postoperative complications of the lig-

ation of the internal maxillary artery or the sphenopalatine

artery in the treatment of posterior epistaxis. 

MATERIALS AND METHODS

Data Sources

We searched the electronic databases Ovid Medline (1966 -

April week 4, 2004), Ovid Medline In Process (7 May 2004),

and Cochrane Library (2004, Issue 1). In cooperation with an

information specialist we developed a search strategy. The
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detailed search strategy for Medline is shown in appendix 1.

All searches were conducted in May 2004. No restrictions

regarding the language or the year of publication were

imposed. By reviewing the bibliographies of relevant primary

articles we tried to identify further articles not captured by the

electronic searches. 

After reading all possibly relevant manuscripts by full-text all

authors not reporting details about the included patients or the

follow time were contacted to provide the missing data.

Study Selection

Studies were included if the adult population consisted of

patients with posterior which were surgically treated either by

ligation of the internal maxillary artery or the sphenopalatine

artery. Studies in which the arteries were occluded by percuta-

neous embolization techniques were excluded. All studies

including RCT, cohort studies, and case series were included.

Case series were only included with a minimum of three

patients. The minimal follow up time of the studies had to be

30 days to assess at least the short term outcome. 

Two reviewers (BF, JS) independently assessed all identified

titles and abstracts for inclusion. Any discrepancies were

resolved by discussion. All articles considered as possibly rele-

vant were obtained in full-text and read by one reviewer (BF).

Any uncertainties about inclusion were eliminated by discus-

sion with a second reviewer (JS) who had read the concerning

article. Each individual study was assessed for its data descrip-

tion and analysis. One reviewer on predefined criteria carefully

executed data extractions and the results were checked by a

second reviewer. Where reported the outcome over longer fol-

low up times and the nature and frequencies of complications

of the surgical procedures are described. 

Analysis

The extracted data were entered into an Excel Work sheet

(Office 2000
®
, Microsoft Corp., Redmond, Washington, USA). 

RESULTS

Literature Search

Results of literature searches can be followed in Figure 1. By

the electronic database searching we initially identified 955 dif-

ferent articles. No publication could be identified in the

Cochrane Central Register of Controlled Trials. After review-

ing titles and abstracts the two reviewers agreed on 108 to be

possibly relevant and differed on relevance of 84 manuscripts.

Of those 84 finally 51 were included to obtain in full-text after

discussion. Reading errors mainly caused the disagreement.

Altogether 159 articles were read in full-text. Twenty-eight

studies [4,8-34] could be included in the systematic review.

From 18 contacted authors one provided the results of interest,

which allowed us to include this study [19].

Study Description

Table 1 shows details of the 28 included studies. Fifteen stud-

ies reported the results of the ligation of the internal maxillary

artery [21][4,22-34] and 13 on the effect of the ligation of the

sphenopalatine artery [8-20]. All of the studies were retrospec-

tive.

Ligation of the maxillary artery

In a time span of 18 years (1970 to 1998), 15 studies providing

results after ligation of the maxillary artery in 472 patients

could be identified. Information about age and gender of the

patients were given in 13 studies, the mean age was about 57

years. Duration of the recruitment phases varied between 2

and 10 years and the follow up time were in a range between

one and 48 months. In seven studies (145 patients) no rebleed-

ing occurred within the first 30 days, in the remaining 8 reports

it varied between 6 and 27%. Data about the rebleeding rate

within one year were given in 8 studies and varied between 0

and 44%. Information about the duration of the surgical proce-

dure was not provided in any study. The length of postopera-

tive hospital stay varied between 2 and 11 days. In only one

report the duration was 2 days (28), whereas in the other

patients stayed between 5 and 8 days. The rate of complica-

tions showed a wide range (2 to 85%). Temporary facial

swelling and ecchymosis and persisting facial numbness were

the most often reported complications. The detailed list of

postoperative complications is described in Table 2.

Ligation of Sphenopalatine artery

Over a time period of 22 years (1982 until 2004), 13 studies

(264 patients) reporting on the success rate of the ligation of

Title and abstracts of literature search

n = 955

Articles excluded after screening titles

and abstracts excluded: n = 796 

Manuscripts obtained in full text: n = 159

Studies excluded after reading

full-text n = 114

Authors contacted for missing data: 

n = 18

Data not retrieved: n = 17

Primary articles included in the review: n = 28

From reading in full text: n = 27

From authors contacted for missing data n=1

Figure 1. Study selection process for systematic review on acomparison

of different surgical treatments of posterior epistaxis.
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the sphenopalatine artery could be found. The mean age of

patients was 60 years (17-91.5) in 2 studies age of the patients

was not specified. Patients were recruited over a time period of

0.5 to 3 years and the follow up time varied between 1 and 38

months. The rebleeding rate within the first month was 0 in

three studies (28 patients) and in the remaining varied between

3 and 30%. Rebleeding within one year occurred between 4

and 30%; in one report the one year success rate was 100%.

Only one study [16] included data about anticoagulant therapy

after the operation. One of the 5 patients with rebleeding was

on anticoagulant therapy because of an artificial heart valve.

Six authors reported that no postoperative complications

occurred, whereas in one study [16], 53% of the patients had

complications. Crust formation, sensation of dryness in the

nose and persistent posterior rhinorrhea were the most fre-

quent complications (Table 2). Four authors [11,14,18,20]

reported on the operation time varying between 30 and 77

minutes. In nine studies the postoperative hospital stay was

reported, in six studies patients could leave the hospital 1 to 3

days after surgery, whereas in the two other reports postopera-

tive hospital stay was 9 and 13 days. 

DISCUSSION

We found in the published literature no study comparing head

to head the effect of different surgical procedures in the treat-

ment of patients with posterior epistaxis where conservative

treatment failed. Ligation of the sphenopalatine artery in

patients seems to have less severe peri- and postoperative com-

plications compared to the ligation of the internal maxillary

artery. In addition the studies reporting on sphenopalatine liga-

Table 1. Description of studies reporting on the demographic data and outcome after ligation of the internal maxillary artery in patients with posterior

epistaxis. IMAX: Internal maxillary artery ligation; TrIMAX: transantral ligation of the internal maxillary artery; EIMAX: Endoscopic ligation of the

maxillary artery; AEA: anterior ethmoidal artery ligation; EA: ligation of both ethmoidal arteries.

Technique Patients Age: average, Rebleeding Rebleeding Complication Duration of Average Hospital stay Duration of
(numbers) range rate within rate within rate (%) patient duration of (days) follow up

30 days (%) 1 year (%) recruitment procedure (months)
(years) (minutes)

Allen (21) TrIMAX + AEA, 17 6 0 5 11 >1
Cullen (22) TrIMAX + AEA 11 55.5 27 18 8 >6
Ellis (23) TrIMAX 13 55, 24 - 85 0 8 15 6 >17
Federspil (24) TrIMAX + EA

+ SB 41 0 2 2 3 >12
Green (25) TrIMAX 7 42 - 70 14 29 >8
Mc Donald (26) TrIMAX + AEA 46 53 13 72 7 >5 36
Metson (34) TrIMAX+ EA 100 49.7 – 60.1 9 8
Premachandra (27) TrIMAX 14 65, 28 - 85 0 35 9 5 6 - 96
Pritikin (28) EIMAX 15 53.7, 22-83 0 0 0 3 2 3-12
Rosnagle (29) TrIMAX 64 55.9, 10-93 10 15 6 6 5 -48
Schaitkin (4) TrIMAX +EA 13 54, 32-72 12 24 85 4 7 >6
Seifert (6) TrIMAX 19 50 - 60 0 11 0 2 7 - 10 >12
Shaw (31) IMAX 14 62, 24 - 72 0 21 5 8 >1
Singh (32) IMAX + AEA 29 5 - 90 0 21 6 >1
Strong (33) TrIMAX + AEA 9 50.9, 27-76 11 44 10 4 >1

Table 2. Description of studies reporting on the demographic data and outcome after ligation of the sphenopalatine artery in patients with posterior

epistaxis. SA: Sphenopalatine artery ligation; TrSA: Transantral sphenopalatine artery ligation; TrsESA: Transseptal endoscopic sphenopalatine artery

ligation; ESA: Endoscopic sphenopalatine artery ligation; EESA: Endoscopic electrocoagulation of the sphenopalatine artery; SAC: Sphenopalatine

artery coagulation; ESAD: Endoscopic sphenopalatine artery diathermy; ECSA: Endoscopic electrocautery of the sphenopalatine artery.

Rebleeding Rebleeding Complication Duration of Average Hospital stay Duration
Technique Patients Age: average, rate 30 days rate 1 year rate (%) patient duration of (days) of follow up

(numbers) (range) (%) (%) recruitment procedure (months)
(years) (minutes)

El Guindy (8) TrsESA 9 48-67 0 0 3-6
Holzmann (9) ESA 75 62.1 (26-92) 3 4 16 2 2-18
O'Flynn (10) ESA 12 38 - 79 8 17 0 1 9
Rasmussen (11) EESA 16 53.5 (41-81) 17 17 0 0.5 30 1-2 >3
Rockey (12) ESA + AEA 17 (1 + 66.7, 53-79 30 30 2 3 >1

AEA)
Rudert (13) SAC 31 58, 26-80 3 3 0 3 9 23
Sharp (14) ESA 10 (one 53.5, 17-79 0 0 0 57 3 9

bilateral)
Simpson (15) SA 14 7 7 4 - 38
Snyderman (16) ESA + AEA 38 11 13 53 2 3 1 - 28

(4bilateral, 
25 + AEA)

Srinivasan (17) ESAD + AEA 10 (4 62.4, 47-76 10 10 0 1 2 10
+ AEA)

Tsai (18) ECSA 9 62, 38-85 0 11 0 54 13 2 - 14
Wiorowski (19) ESA + EA 10 (4 + EA) 66.4, 49-88 10 0 2 2 1
Wormald (20) ESA 13 55.9, 23-79 8 8 0 1 77 2 5 - 28
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tion indicate that the duration of hospital stay is shorter com-

pared to the patients where the maxillary artery was occluded

surgically. These results favour the method of sphenopalatine

artery ligation compared to the surgical occlusion of the inter-

nal maxillary artery. However, the most effective surgical man-

agement of patients with posterior epistaxis where conservative

management failed remains unclear. It seems to be rational

that ligation of an artery should be completed at the most dis-

tal part of blood supply to reduce the risk of rebleeding from

vessels refilled over anastomotic blood vessels. 

This systematic review has several limitations. They are mainly

due to lack of results from prospectively planned comparative

studies. The effects of the ligation of the sphenopalatine artery

and the maxillary artery were not compared in a randomized

controlled trial. All of the published studies were retrospective

case series. Inclusion and or exclusion criteria and the number

of eligible patients for surgery were not reported in any of the

published papers. Information about loss to follow up is not

given in any paper. These shortcomings do not allow a pooling

of data and a comparison between the outcomes of the differ-

ent surgical procedures. 

The results of this systematic review do not allow the definite

conclusion that one method is more effective than the other.

Our conclusion differs from the recommendations by Kumar

et al [35]. Kumar et al. compared the effect of the ligation of

the sphenopalatine artery of 11 case series with only one study

on the effect of the ligation of the internal maxillary artery by

Merton [34], whereas in this review all available studies were

included. 

The choice which surgical procedure is performed in patients

with posterior epistaxis and failed conservative therapy will

mainly depend on the preferences of the surgeon. The best

surgical procedure for patients with failed conservative treat-

ment, after tamponade or balloon continues to be not clearly

defined. The choice of the surgical management depends on

the experience and preferences of the surgeons. 

During the last two decades the angiography and selective

embolization gained more impact in the treatment of

intractable PE [36-42]. However, the indication of this option

still has been biased by the availability of an experienced inter-

ventional neuroradiologist. Major complications after

embolization like facial nerve paralysis or stroke are rare

[43,44] and depend very much on the experience of the neuro-

radiologist. 

In further research two clinical relevant questions should be

answered. A first question concerns the time point for a surgi-

cal procedure. Should surgery performed in some patients

without a conservative trial of tamponade or balloon tech-

nique. Second, which technique the endoscopic sphenopala-

tine artery ligation or the ligation of the internal maxillary

artery is associated with better outcomes in terms of rebleed-

ing rate, postoperative complications, duration of hospital stay

and costs. 
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