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Abstract

Background. There is currently limited evidence regarding the potential complications of
sphenopalatine artery ligation. The post-operative outcomes at two secondary care centres
over a 10-year period were reviewed.

Methods. A retrospective review was undertaken of patients undergoing emergency and elect-
ive sphenopalatine artery ligation between January 2011 and January 2021. Their demograph-
ics, peri-operative care and post-operative outcomes were recorded. The median follow-up
time was 54 days (range, 0-2657 days).

Results. Ninety-one patients were included. Four patients (4.4 per cent) had a septal perfor-
ation at post-operative review. Nineteen patients (20.9 per cent) had post-operative bleeding
that extended their in-patient stay, with five patients (5.5 per cent) requiring revision surgery.
Pre-operative non-dissolvable nasal packing was used a median of 1 time (range, 0-8 times).
Conclusion. Further research on outcomes of sphenopalatine artery ligation is needed.
Pre-operative non-dissolvable nasal packing, concurrent septal surgical procedures, surgical
techniques, and co-morbidities such as hypertension represent potential confounding factors
that could not be further assessed in this small, retrospective study.

Introduction

Epistaxis is the most common emergency in the field of ENT services, with around 25 000
hospital presentations per year in the National Health Service (NHS)." Epistaxis manage-
ment consumes significant NHS resources, as evident in the Health and Social Care
Information Centre figures for England and Wales from 2014 to 2015, which demon-
strated 7935 consultant-managed ‘surgical arrest of bleeding from the internal nose’
episodes and 9113 ‘packing of cavity of nose’ actions, with an average in-patient stay of
3 days per epistaxis episode.”

Persistent epistaxis that does not resolve following first-line measures such as nasal
cautery or packing may require surgical intervention. Endoscopic sphenopalatine artery
ligation has gained popularity as the surgical intervention of choice for persistent epi-
staxis® since its first description by Malcomson in 1963.* Published evidence has demon-
strated its benefits in terms of efficacy® and cost-savings.”®

Despite this, there has been no conclusive evidence in the literature regarding the
potential complications and long-term outcomes associated with sphenopalatine artery
ligation.” Re-bleeding that requires further revision surgery is a possible complication.
This was demonstrated in a meta-analysis by Kitamura et al.’ comprising 33 studies
with 896 sphenopalatine artery ligation cases, which showed a pooled total re-bleeding
rate of 13.4 per cent (95 per cent confidence interval (CI), 10.0 per cent-17.8 per
cent). However, a case series by George et al. demonstrated that 89.4 per cent of patients
who underwent sphenopalatine artery ligation had not experienced re-bleeding by the
five-year review.” Vessel ligation carries a theoretical risk of ischaemic necrosis and sub-
sequent septal perforation, although this is only sparsely reported in the literature.'’

This study aimed to evaluate the peri-operative outcomes of all patients who under-
went sphenopalatine artery ligation at two secondary care centres over a 10-year period,
with a focus on re-bleeding rates and septal perforation.

Materials and methods

A retrospective review was performed for all patients who underwent sphenopalatine
artery ligation for treatment of epistaxis between January 2011 and January 2021 at
Frimley Park Hospital and Wexham Park Hospital. A search was performed by the
Department of Health Informatics in both centres using the operating procedure code
E05.2 (ligation of artery of the internal nose). Those patients who underwent sphenopa-
latine artery ligation for reasons other than epistaxis, with incorrectly coded procedures or
with incomplete medical notes were excluded.
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The following data were extracted from patient records:
baseline characteristics, and pre-, peri- and post-operative
data. The pre-operative data include interventions prior to sur-
gery, such as cautery or packing. The peri-operative data
include concurrent procedures such as septoplasty and nasal
cautery. The post-operative data include re-bleeding rates, sep-
tal perforation and follow-up time.

Microsoft Excel® spreadsheet software was used to perform
data organisation and descriptive statistical analysis.

Results
Baseline characteristics

During the 10-year study period, 131 patients were identified
in a search conducted by the Department of Health
Informatics using the operating procedure code E05.2 (ligation
of artery of the internal nose). Twenty-nine patients were
excluded as they did not undergo sphenopalatine artery liga-
tion for treatment of persistent epistaxis. Eleven patients
were excluded because of incomplete medical records.
Ninety-one patients were included in the final analysis.
Results from the search process are presented in Figure 1.

Total number of patients
identified by Health Informatics
(n=131)

Excluded patients who did not
have SPA ligation for epistaxis
(n=29)
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The median age of the study population was 63 years
(range, 13-90 years). There were 60 men and 31 women.
The median number of previous hospital attendances for epi-
staxis was 2 (range, 0-10 attendances). Hypertension was the
most common co-morbidity in the study population
(61.5 per cent). Further information on baseline characteristics
are presented in Table 1.

Pre-operative data

Most of the study population underwent sphenopalatine artery
ligation as an emergency operation for the control of persistent
epistaxis (78.0 per cent). The median time to surgery from
admission was 1 day (range, 0-28 days). Pre-operative non-
dissolvable nasal packing was used a median of 1 time
(range, 0-8 times). Table 2 provides additional information
on pre-operative data.

Peri-operative data

Twelve patients (13.2 per cent) underwent concurrent septo-
plasty surgery to facilitate access. Thirty-five patients
(38.5 per cent) had concomitant bipolar cautery to the nasal
septum for additional haemostasis (Table 3).

Post-operative data

Table 4 illustrates the post-operative outcomes for the study
population. The median time to discharge from surgery was 1
day (range, 0-56 days). Sphenopalatine artery ligation surgery
was successful in controlling bleeding for the majority of the
study population (79.1 per cent), with 19 patients (20.9 per
cent) reporting re-bleeding in the post-operative period.
Fourteen of these patients (15.4 per cent) were managed conser-
vatively. Five patients (5.5 per cent) required further revision sur-
gery to control the bleeding. Four patients (4.4 per cent) were
found to have septal perforation at the post-operative review.
The median follow-up time was 54 days (range, 0-2657 days).
Table 5 compares peri-operative factors between the four
patients diagnosed with septal perforation and the total sphe-
nopalatine artery ligation cohort. We noted a higher percent-
age of certain risk factors in these four patients compared to

Table 1. Baseline characteristics*

Fig. 1. Department of Health Informatics search for sphenopalatine artery (SPA)
ligation patients.
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Characteristics Values
Excluded patients with incomplete Age (median (range); years) 63 (13-90)
medical records Gender (n (%))
- Male 60 (65.9)
(n B 11] - Female 31 (34.1)
Median number of previous hospital attendances for 2 (0-10)
epistaxis (range)
Previous silver nitrate cautery (n (%)) 56 (61.5)
. . . Previous nasal packing (n (%)) 32 (35.2)
Number of patients included in Hypertension (n 06) 5 (615
final anaIYSiS Type 2 diabetes mellitus (n (%)) 6 (6.6)
(n - 91] Antiplatelets (n (%)) 24 (26.4)
Anticoagulants (n (%)) 19 (20.9)
Smoker at time of operation (n (%)) 13 (14.3)

*Total n=91
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Table 2. Pre-operative data* Table 4. Post-operative data*
Parameter Values Parameter Values
Time between admission & surgery (median (range); days) 1 (0-28) Post-operative intranasal medications (n (%)) 50 (54.9)
Admission type (n (%)) - NeilMed Sinus Rinse® 23 (25.3)
— Elective 20 (22.0) - Sterimar"" 15 (16.5)
- Emergency 71 (78.0) - Naseptin® cream 34 (37.4)
Pre-operative silver nitrate cautery (n (%)) 40 (44.0) - Xylometazoline hydrochloride 4 (4.4)
Pre-operative non-dissolvable nasal packing use - Fluticasone propionate 1(1.1)
- Median number of times nasal packing was used (range) 1 (0-8) - Tranexamic acid 3(3.3)
- Unilateral packing (n (%)) 17 (18.7) Post-operative re-bleeding (n (%)) 19 (20.9)
- Bilateral packing (n (%)) 50 (54.9) - Conservative management 14 (15.4)
- Duration of nasal packs in situ (median (range); days) 2 (0-17) - Non-dissolvable nasal packing 3(3.3)
Pre-operative intranasal medications (Lignospan®, 51 (56.0) - Dissolvable nasal packing 9 (9.9)
Moffett’s Solution®, Co-Phenylcaine'”, adrenaline) (n (%)) -
- Blood transfusion 1(1.1)
*Total n=91 .
- Revision surgery 5 (5.5)
Time between surgery & discharge 1 (0-56)
Table 3. Peri-operative data* (median (range); days)
Post- ti tal forati % 4 (4.4
Parameter Patients (n (%)) ost-operative septal perforation (n (%)) (4.4)
Follow-up time (median (range); days) 54 (0-2657)
Bipolar cautery to nasal septum 35 (38.5)
*Total n=91
Concurrent septoplasty 12 (13.2)
Intra-operative Surgicel® usage 27 (29.7)
" i ® . . S 1. .
Intra-operative NasoPore® usage 58 (63.7) still a lack of consensus and no national guidelines regarding:
Intra-operative Naseptin® cream usage 30 (33.0) patient selection, timing for escalation to ligation surgery and

*Total n=91

the total cohort, such as hypertension (100 per cent), antipla-
telet or anticoagulant therapy (50 per cent), previous silver
nitrate cautery (100 per cent), previous sphenopalatine artery
ligation (50 per cent), higher median number of uses of non-
dissolvable nasal packing (n = 3), concurrent bipolar cautery to
the nasal septum (100 per cent), and concurrent septoplasty
(75 per cent).

Table 6 explores the operative records and risk factors in
those five patients who required revision surgery. All had
one or more risk factors, including pre-existing hypertension,
antiplatelet therapy and previous sphenopalatine artery liga-
tion surgery. Four out of five patients (80 per cent) required
control of further arterial bleeding sources besides the main
sphenopalatine artery branch.

Discussion

In recent years, sphenopalatine artery ligation has continued
to gain popularity as a definitive surgical treatment for persist-
ent epistaxis, in line with the increasing popularity of endo-
scopic sinus surgical procedures.” This trend is also reflected
in our 10-year series, where there has been an overall increase
in the number of sphenopalatine artery ligation surgical proce-
dures performed each year from 2011 to 2021, as shown by
Figure 2. Possible reasons behind this observed trend include
better awareness and training of ENT surgeons to escalate per-
sistent epistaxis patients to surgery,11 as well as increases in
medical co-morbidities and anticoagulation therapy within
the patient population.

However, despite the well-established role of sphenopala-
tine artery ligation for treating persistent epistaxis, there is
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recommended surgical techniques for vessel ligation. This has
resulted in considerable variation in national practice.>"?
Previous studies in the literature have recommended certain
criteria and algorithms for sphenopalatine artery ligation,
such as the Wexham Park Criteria or the Dundee
Protocol.'>'* Further research in this area is needed to identify
consensus surgical criteria for widespread national adoption,
in order to better inform patient selection and timing for sur-
gery, and to predict the likelihood of successful haemostasis
and complications.

In this 10-year data series, sphenopalatine artery ligation suc-
cessfully controlled bleeding and prevented epistaxis recurrence
in 72 out of 91 patients (79.1 per cent) who underwent surgery.
Of the 19 patients (20.9 per cent) who reported post-operative
re-bleeding, only 5 (5.5 per cent) required further revision sur-
gery. These figures are similar to findings from previous studies,
suggesting that sphenopalatine artery ligation is an effective
treatment modality for persistent epistaxis.”>>*!>~!”

Factors that were independently associated with most of the
five patients who required revision surgery (Table 6) included
hypertension, antiplatelet therapy, previous sphenopalatine
artery ligation, using clips only instead of diathermy during
the first surgery, and alternative bleeding sources besides the
sphenopalatine artery. Despite the lack of evidence for direct
causality, these risk factors are consistent with those identified
in previous studies,”” and may be interpreted as predictors of
procedural failure. We postulate that the use of surgical clips
only may be detrimental and they can be accidentally dis-
placed when the surgeon continues dissection by searching
for further vessels posteriorly.® This is supported by
Kitamura and colleagues’ meta-analysis,’ which demonstrated
a significantly higher re-bleeding rate in patients who under-
went sphenopalatine artery ligation with clips only (15.1 per
cent; 95 per cent CI, 9.8-22.5) compared to with diathermy
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Table 5. Details of septal perforation cases

H M Yip, S Khosla, A Ashman et al.

Parameter

Septal perforation* Total cohort!

Patient risk factors (n (%))

- Hypertension 4 (100.0) 56 (61.5)
- Antiplatelets 2 (50.0) 24 (26.4)
- Anticoagulants 2 (50.0) 19 (20.9)
- Smoking at time of operation 1 (25.0) 13 (14.3)
Previous treatments (n (%))

- Silver nitrate cautery 4 (100.0) 56 (61.5)
- KTP laser 1 (25.0) 1 (25.0)
- Previous SPA ligation (any side) 2 (50.0) 6 (6.6)
Pre-operative factors

- Pre-operative silver nitrate cautery (n (%)) 1 (25.0) 40 (44.0)
- Median number of times non-dissolvable nasal packing was used 3 1

- Duration of nasal packs in situ (median (days)) 2 2

- Pre—operativevli‘ptranasal medications (Lignospan®, Moffett’s Solution®, 3 (75.0) 51 (56.0)
Co-Phenylcaine *, adrenaline) (n (%))

Intra-operative factors (n (%))

- Bipolar cautery to nasal septum 4 (100.0) 35 (38.5)
- Concurrent septoplasty 3 (75.0) 12 (13.2)

*n=4;'n=91. KTP= potassium titanyl phosphate; SPA =sphenopalatine artery

Table 6. Details of revision surgery for re-bleeding

Pt. no. First operation Interval (days) Second operation Risk factors
1 Right SPA ligation (clips & 6 - Revision right-sided SPA ligation (diathermy) & Hypertension, aspirin
diathermy) & septal cautery septal cautery
- Further branch of SPA identified & ligated
2 Left SPA ligation (clips) & 2 - Revision left-sided SPA ligation (diathermy) & Clopidogrel
septal cautery septal cautery
3 Left SPA ligation (clips) 14 - Revision left-sided SPA ligation (clips & Hypertension
diathermy)
- Previous clip slipped, proximal artery exposed
further & clipped
4 Left SPA ligation (clips) 4 - Revision left-sided SPA ligation (clips & Hypertension, dual
diathermy) & anterior ethmoidal artery ligation antiplatelets
- Interventional radiology was considered but
deemed not possible because of carotid disease
5 Right SPA ligation (diathermy) & 10 - No bleeding at SPA region Left-sided SPA ligation

septal cautery

- Further diathermy to superior labial & greater

8 years previously

palatine arteries

Pt. no. = patient number; SPA=sphenopalatine artery

only (7.2 per cent; 95 per cent CI, 4.6-11). In one of our study
centres, the use of clips was discouraged amongst junior sur-
geons because of the higher risk of re-bleeding.
Sphenopalatine artery ligation carries a risk of ischaemic
necrosis and subsequent septal perforation,” although this is
only rarely reported in the literature,"’ which may be due to
the rich vascular supply present in the nasal mucosa.” The
risk is deemed to be higher if there is further compromise to
collateral blood supply of the nasal lining, such as bilateral
sphenopalatine artery ligations.'"” We do not advocate bilateral
sphenopalatine artery ligations concurrently, unless there is
severe, intractable bleeding in an emergency scenario. We
would instead recommend surgery on the more symptomatic
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side (where identifiable), with a return to the operating theatre
(semi-electively, after a suitable interval), to perform an endo-
scopic ligation on the contralateral side, if the bleeding does
not settle. This may allow, in theory, collateral vessels to
form, and minimises the risks of crusting, dryness and ischae-
mia that lead to necrosis followed by subsequent septal
perforation.

Risk factors that were found to be more common in our
septal perforation cohort compared to the total cohort
(Table 5) may also compromise collateral blood supply of
the nasal lining. There is evidence that smoking and septo-
plasty are associated with a higher risk of septal perforation.'®
Higher pressures of nasal packing may also induce ischaemic
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Fig. 2. Number of sphenopalatine artery (SPA) ligations performed by year.

necrosis,'”*° although this factor was not measured in this

study. Other potential identifiable risk factors might include
hypertension, previous procedures and concurrent septal cau-
tery; however, there are no direct significant associations
between these factors and ischaemic necrosis of nasal mucosa
in current literature.”

In a total cohort of 91 patients, there were peri-operative
complications of re-bleeding (20.9 per cent), requirements
for further revision surgery (5.5 per cent) and occurrences of
septal perforation (4.4 per cent). Despite the presence of con-
founding risk factors such as hypertension, anticoagulation
therapy, non-dissolvable nasal packing use, concurrent septal
cautery or septoplasty, we felt that these potential complica-
tions should be included in the consenting process for spheno-
palatine artery ligation surgery and thoroughly explained to
patients. Future research should focus on delineating the
exact roles of these risk factors in precipitating re-bleeding
and septal perforation as compared to the surgical practice
of sphenopalatine artery ligation itself.

Endoscopic sphenopalatine artery ligation has gained popularity as a
surgical intervention for persistent epistaxis; it has efficacy and
cost-saving benefits

Evidence on potential complications and long-term outcomes associated
with sphenopalatine artery ligation is limited

Vessel ligation carries a theoretical risk of ischaemic necrosis and
subsequent septal perforation, but this is sparsely reported in literature
Sphenopalatine artery ligation was effective in controlling persistent
epistaxis for most patients (79.1 per cent)

In this study, 5.5 per cent of patients had re-bleeding needing revision
surgery, and 4.4 per cent had septal perforation

These complications may be precipitated by confounding risk factors
(pre-operative non-dissolvable nasal packing, concurrent septal cautery,
septoplasty and co-morbidities)

We identified several limitations to our study. The study is
retrospective by design, which increases the risk of biases. The
search process performed by Health Informatics (Figure 1)
may be limited by inaccurate coding of operating procedures,
which may mean a lower number of patients should have been
included, with a subsequent reduction in the power of the
study. The rarity of the complication of septal perforation
means that there is likely to be an increased risk of type II
errors with our findings. Our median follow-up duration of
54 days may be an insufficient period to adequately evaluate
post-operative complications.

Conclusion

Our study found that sphenopalatine artery ligation was effective
in controlling persistent epistaxis for most of our patient cohort,
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with small numbers of re-bleeding episodes requiring revision
surgery and septal perforations. Further research on the peri-
operative complications of sphenopalatine artery ligation is
needed. Pre-operative non-dissolvable nasal packing, concurrent
septal cautery, septoplasty, and co-morbidities such as hyperten-
sion represent potential confounding factors which could not be
further assessed in this small, retrospective study.
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