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A B S T R A C T   

Objectives: To investigate postoperative morbidity and mortality after paediatric adenoidectomy. 
Methods: This was a retrospective national population-based cohort study of data from the Swedish National 
Patient Register (NPR) and The Swedish Cause of Death Register (CDR). 
All patients aged 0–18 years who underwent adenoidectomy from 2007 to 2017 (without concomitant tonsil 
surgery) were included in this study. To evaluate postoperative morbidity and mortality, all diagnostic and 
surgical codes registered in the NPR for health care contacts within 30 days of surgery were analysed. The pa
tients retrieved from the NPR were matched with the CDR to identify any deaths occurring within 30 days of the 
surgery. 
Results: A total of 51 746 adenoidectomies were included in this study. No deaths related to adenoidectomy were 
identified. All types of haemorrhagic complications were rare. Only 0.1% of the surgeries resulted in an 
outpatient contact due to postoperative haemorrhage and only 0.1% of the adenoidectomies resulted in a 
readmission due to haemorrhage. The rarest haemorrhagic complication was RTT (return to theatre), with only 4 
events (0.01%). Postoperative haemorrhage was most frequent on the first day after surgery. Other complications 
were rare as well, requiring a total of 922 (2.6%) outpatient visits and 75 (0.2%) readmissions in the adenoi
dectomy group, with postoperative infection being the most commonly reported. 
Conclusions: Overall, adenoidectomy should be considered a safe surgical procedure associated with few post
operative complications. No deaths related to adenoidectomy were found. Severe complications, such as late 
postoperative haemorrhage after adenoidectomy, were rare, and haemorrhage resulting in RTT was even rarer. 
The highest rate of postoperative haemorrhage was observed the first day after surgery, and most haemorrhagic 
complications occurred within a week. Comparisons with studies on tonsil surgery show that adenoidectomy is 
associated with substantially lower postoperative morbidity.   

1. Introduction 

Adenoidectomy, the surgical removal of adenoid tissue from the 
nasopharynx, is one of the most commonly performed surgical proced
ures in the paediatric population. There are many indications for ade
noidectomy, including snoring, recurrent upper airway infections, 
middle ear ventilation problems and nasal obstruction causing mouth 
breathing [1–3]. There is no international consensus or evidence-based 
indications for adenoidectomy, which is reflected in the large variations 
in adenoidectomy indications and surgical rates that have been reported 
from different countries [4–9]. Consequently, such variations in 

adenoidectomy rates are likely dependent on local traditions and dif
ferences in the application of indications rather than differences in 
actual diseases that warrant an adenoidectomy. 

Adenoidectomy can be performed as a solitary procedure, but it is 
often performed in combination with other ENT surgical procedures, 
such as tonsil surgery or tympanic membrane tube insertion [7,10]. 
Several studies have reported a higher adenoidectomy incidence for 
boys than girls, but the reason for this difference remains unexplained 
[5,7,8,10]. The adenoid tends to grow during early childhood, but when 
the child reaches adolescence and is less prone to catch upper airway 
infections, the size of the adenoid decreases. Adenoid hypertrophy is 
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therefore seldom observed in adolescents and very seldom in adults, and 
naturally, adenoidectomy is predominantly an operation of childhood. 

Even though adenoidectomy is such a common procedure, it has 
been less studied than many other procedures, such as tonsil surgery. In 
particular, postoperative morbidity in terms of complications after tonsil 
surgery has been well studied, while such studies on adenoidectomy are 
limited. The reason for this may be that adenoidectomy is considered a 
procedure associated with few severe complications [11], as previous 
studies have shown that the risk of postoperative haemorrhage is low [7, 
12–15]. A limitation is that these studies, with the low complication 
rates in mind, are likely to be underpowered and have seldom addressed 
postoperative mortality. The low rates of complications associated with 
adenoidectomy require very large populations to establish valid rates of 
rare outcomes, which may be another reason why these studies have 
been rare. 

Adenoidectomy has often been studied together with tonsil surgery, 
as these two surgeries are often performed simultaneously. A challenge 
with combined tonsil and adenoid surgery studies is that it is difficult to 
differentiate between complications related to the adenoidectomy vs. 
those related to the tonsil surgery. For studies on adenoidectomy, it 
would be more informative if descriptions and rates of postoperative 
complications after adenoidectomy were studied alone. Studies report
ing, or discussing mortality after a solitary adenoidectomy are even 
rarer, and most are underpowered due to the low number of included 
surgeries. Other studies are either case reports, old, focus on anaesthesia 
related complications, or include concomitant tonsil surgery [16–18]. 

Studies on specific adenoidectomy morbidity and mortality are thus 
warranted. The National Patient Register (NPR) in Sweden contains 
detailed individual data on all ENT care, and The Swedish Cause of 
Death Register (CDR) registers the cause of death of all Swedish citizens 
[19,20]. These national databases, which cover inpatient care since the 
1960s and outpatient care since 2001 from both private and public 
caregivers as well as causes of death, are well suited for the study of 
surgical procedures where complications and deaths are expected to be 
rare. 

The aim of this study was to describe and evaluate the postoperative 
morbidity and mortality after paediatric adenoidectomy in Sweden by 
matching data from these two national population-based health care 
registers. 

2. Material and methods 

2.1. Study design 

This was a retrospective population-based cohort study based on 
data from the Swedish NPR and CDR. Both the NPR and the CDR are 
managed by The National Board of Health and Welfare, a government 
agency under the Ministry of Health and Social Affairs. The NPR con
tains individual patient data on diagnoses and surgical procedures from 
both in- and outpatient specialist care. Primary care is not covered in the 
NPR, but all specialist public and private health care providers in Swe
den are legally required to register their medical data in the NPR. 

Surgical procedures are registered in the NPR according to The 
Nordic Medico-Statistical Committee Classification of Surgical Proced
ures (NOMESCO) [21]. All surgical procedures have a unique code, and 
all concomitant procedures during one surgical session are mandated to 
be registered. Indications for surgery and medical visits are registered 
according to the International Statistical Classification of Diseases (ICD). 

For this study, data for all patients aged 0–18 years registered with 
an adenoidectomy 2007–2017 were retrieved from the NPR. The 
retrieved data included sex, age at adenoidectomy, date of adenoidec
tomy, indication for adenoidectomy (ICD-codes), information on 
concomitant surgeries, and whether adenoidectomy was performed as 
an out- or inpatient surgery. To evaluate the postoperative morbidity, 
data for all diagnostic and surgical codes registered for health care 
contacts within 30 days of surgery were retrieved. This information 

included the date and level of care of each event. All patients included in 
the study sample were matched using Swedish personal identification 
numbers with the CDR to identify any deaths occurring within 30 days of 
the surgery (including perioperative death due to anaesthesia but also 
traffic accidents etc.). Patients with concomitant non-ENT surgery, 
concomitant tonsil surgery, an indication code indicating that the reason 
for surgery was a malignant disease, or where follow-up after surgery 
was less than 30 days were excluded from the study. 

In the analysis, the study population was categorized into groups 
based on the surgical procedures performed. Only adenoidectomy (a 
solitary adenoidectomy) and adenoidectomy + ear surgery (ear surgery 
includes all surgery from the external ear to the middle ear) where 
included in the study. Postoperative morbidity was analysed in terms of 
in- and outpatient care due to haemorrhage, return to theatre (RTT) due 
to haemorrhage, and in- and outpatient care due to causes other than 
haemorrhage. Haemorrhage occurring before discharge from the initial 
adenoidectomy is not reported to the NPR; therefore, these haemor
rhages and other peri-operative complications are not included in this 
study. 

A preliminary analysis of the dataset revealed that more than 1000 
combinations of different diagnostic codes were registered for health 
care contacts within the first 30 days after surgery. A selection of ICD 
codes that could be relevant in terms of potential morbidity after 
adenoid surgery was therefore performed. Health care visits where 
specific non-ENT codes were used (diabetes, eczema, obesity, etc.), 
codes indicating examination and consulting, and ENT diagnoses not 
indicating a complication (hypertrophy, snoring, etc.) were thereby 
excluded when assessing postoperative complications. A full list of the 
excluded ICD10 codes is presented in the supplementary material 
(available upon request). If more than one diagnostic code was regis
tered, the main diagnostic code (i.e., the first code in the NPR) was used 
for categorization. The definitions of postoperative haemorrhage, RTT 
and other non-haemorrhagic complications are presented in Table 1. 

This study was approved by the Regional Ethical Review Board in 
Linköping, Sweden (2018/390–31). 

2.2. Statistical analysis 

Categorical variables are presented as numbers and percentages, and 
continuous variables are presented as the mean (standard deviation) and 
median (minimum, maximum). For comparisons between groups, 
Fisher’s exact test (lowest one-sided p-value multiplied by 2) was used 
for dichotomous variables, the Mantel–Haenszel chi-square test was 
used for ordered categorical variables, and the t-test was used for 
continuous variables. 

To identify predictors for postoperative haemorrhagic complica
tions, univariable logistic regression was used. The variables were age, 
sex, year of surgery and primary adenoidectomy/reoperation adenoi
dectomy. The results from the logistic regression analyses are given as 
odds ratios (ORs) with 95% confidence intervals (CIs) and p values. All 
significance tests were two-sided and conducted at the 5% significance 
level. SAS software version 9.4 (SAS Institute, Cary, NC) was used for 
statistical analyses. 

3. Results 

3.1. Demographics and general characteristics 

In total, 51 746 adenoidectomies performed from 2007 to 2017 were 
included in this study. The demographics and general characteristics of 
the studied population are presented in Table 2. A total of 35 470 pa
tients (68.5%) underwent adenoidectomy as a solitary procedure, 16 
276 patients (31.5%) had simultaneous ear surgery (adenoidectomy +
ear surgery). The most common concomitant surgery in the adenoi
dectomy + ear surgery group was tympanic tube insertion followed by 
tympanocentesis. Boys constituted approximately 60% of the 
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Table 1 
Definitions of postoperative haemorrhage, return to theatre due to haemorrhage, and nonhaemorrhagic complications based on the International Classification of 
Diseases (ICD) and The Nordic Medico-Statistical Committee Classification of Surgical Procedures.  

Postoperative haemorrhage Return to theatre due to haemorrhage 

T81.0 Haemorrhage and haematoma complicating a procedure, NEC EMB 30 Adenoidectomy + postoperative haemorrhage ICD code 
T81.1 Shock during or resulting from a procedure, NEC EMW 99 Other operations on tonsil or adenoids + postoperative haemorrhage ICD code 
T81.2 Accidental puncture and laceration during a procedure, NEC EMC00 Suture of tonsil or adenoids + postoperative haemorrhage ICD code 
T81.7 Vascular complications following a procedure, NEC EWD 00 Reoperation for superficial haemorrhage in surgery of teeth, jaws, mouth and pharynx 
D 62.9 Acute post haemorrhagic anaemia EWE 00 Reoperation for deep haemorrhage in surgery of teeth, jaws, mouth and pharynx 
R04.1 Haemorrhage from throat EWW 99 Other reoperations in surgery of teeth, jaws, mouth and pharynx 
R04.2 Haemoptysis DWD 00 Reoperation for superficial haemorrhage in surgery of ear, nose and larynx 
R04.8 Haemorrhage from other sites in respiratory passages DWE 00 Reoperation for deep haemorrhage in surgery of ear, nose and larynx 
R04.9 Haemorrhage from respiratory passages, unspecified DWW 99 Other reoperation in surgery of ear, nose and larynx 
R57.1 Hypovolemic shock  
R58.9 Haemorrhage, NEC  
Other complications than haemorrhage 

R11, R13, R50-R69, E86 General symptoms and signs (fever, pain, fatigue, nausea and vomiting, dysphagia, symptoms and signs concerning food and fluid intake, volume depletion) 
R04, T88, T818-T819, R47, R49 Symptoms NEC (epistaxis, other complications of surgical and medical care, speech disturbances, voice and resonance disorders) 
H65–69, H92 Diseases of the ear (otitis media, disorders of the Eustachian tube, otalgia) 
J00-J06, T81.4, A30–49, B25–B34, B95–B99 Infections (acute upper respiratory infections/infection following a procedure (bacterial, viral and other infectious agents/diseases) 

Abbreviations: Not elsewhere classified (NEC). 

Table 2 
Demographics and general characteristics of the study population.   

Total (n = 51746) Adenoidectomy (n = 35 470) Adenoidectomy 
+ ear surgery (n = 16 276) 

Gender, n (%) 

Boys 30560 (59.1%) 20742 (58.5%) 9818 (60.3%) 
Girls 21186 (40.9%) 14728 (41.5%) 6458 (39.7%) 
Age, mean (SD)/median (min; max) 6.36 (3.78) 

5.34 (0.02; 19) 
6.93 (4.03) 
5.94 (0.02; 19) 

5.11 (2.78) 
4.51 (0.61; 18.93) 

Level of care, n (%) 

Outpatient 49809 (96.3%) 34123 (96.2%) 15686 (96.4%) 
Inpatient 1937 (3.7%) 1347 (3.8%) 590 (3.6%) 
Primary adenoidectomy/reoperation, n (%)    
primary 45498 (87.9%) 31213 (88.0%) 14285 (87.8%) 
reoperation 6248 (12.1%) 4257 (12.0%) 1991 (12.2%) 
Year of surgery, n (%) 

2007 4394 (8.5%) 2931 (8.3%) 1463 (9.0%) 
2008 4504 (8.7%) 3038 (8.6%) 1466 (9.0%) 
2009 4492 (8.7%) 2949 (8.3%) 1543 (9.5%) 
2010 4758 (9.2%) 3218 (9.1%) 1540 (9.5%) 
2011 4790 (9.3%) 3157 (8.9%) 1633 (10.0%) 
2012 5329 (10.3%) 3525 (9.9%) 1804 (11.1%) 
2013 4724 (9.1%) 3314 (9.3%) 1410 (8.7%) 
2014 5043 (9.7%) 3517 (9.9%) 1526 (9.4%) 
2015 4918 (9.5%) 3424 (9.7%) 1494 (9.2%) 
2016 4447 (8.6%) 3215 (9.1%) 1232 (7.6%) 
2017 4347 (8.4%) 3182 (9.0%) 1165 (7.2%)     

Concomitant surgeries, n (%)  Not applicable Tympanic tube insertion 
10 569 (64.9%)  

Not applicable Tympanocentesis 
2674 (16.4%)  

Not applicable Other ear surgery 
3033 (18.6%)    

Indications for surgery, n (%)  Hypertrophy of the adenoids 
31 437 (88.6%) 

Hypertrophy of the adenoids  
+ otitis media. 
12 108 (74.4%)  

Hypertrophy of the adenoids + snoring 
1053 (3.0%) 

Hypertrophy of the adenoids 
1957 (12.0%)  

Snoring 
708 (2.0%) 

Hypertrophy of the adenoids  
+ other indications 949 (5.8%)  

Other indications 
2272 (6.4%) 

Other indications 
1262 (7.8%)  
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population. The mean age for the total study cohort was 6.4 years. The 
adenoidectomy + ear surgery group had a lower mean age (5.1 years) 
compared with the adenoidectomy group (6.9 years). 

The most frequently registered indications for surgery in the ade
noidectomy group were hypertrophy of the adenoids, n = 31 437 
(88.6%), followed by hypertrophy of the adenoids + snoring, n = 1053 
(3.0%), and snoring, n = 708 (2.0%). In the adenoidectomy + ear sur
gery group, hypertrophy of the adenoids + otitis media n = 12 108 
(74.4%) was the most common indication. 

An overwhelming majority of the surgeries were outpatient pro
cedures (96%), and 88% of the patients were undergoing their first 
adenoid surgery. The number of surgeries that were performed annually 
from 2007 to 2017 varied from 4347 (8.4%) to 5329 (10.3%). 

3.2. Postoperative morbidity and mortality 

No deaths related to adenoidectomy or the anaesthesia were iden
tified by the matching of the NPR with the CDR datasets. The numbers, 
rates of in- and outpatients contacts, and RTTs due to complications after 
adenoidectomy, together with days from surgery to the event, are pre
sented in Table 3. 

All types of haemorrhagic complications were rare. Only 0.1% of the 
surgeries resulted in an outpatient contact due to postoperative hae
morrhage and only 0.1% of the adenoidectomies resulted in a read
mission due to haemorrhage. The rarest haemorrhagic complication was 
RTT, with only 4 events. Three of these occurred in the adenoidectomy 
group. 

Most haemorrhagic complications occurred within 6 days of surgery, 
with a mean of 3.4 days for readmissions and 4.3 days for outpatient 
visits for the whole population. In the adenoidectomy group, the means 
were 3.4 days for readmission and 3.3 days for outpatient visits due to 
postoperative haemorrhage. Notably, no RTT occurred later than 2 days 
after surgery. Readmissions due to haemorrhage occurred up to 15 days 
after surgery, while outpatient contacts due to haemorrhage occurred up 
to the 29th day after surgery. As presented in Fig. 1, the rates of contacts 

and readmissions in the adenoidectomy group were most frequent the 
first day after surgery. Very few haemorrhagic events occurred later 
than a week after surgery. 

Predictors for haemorrhagic complications after adenoidectomy, 
when performed as a sole procedure, are presented in Table 4. A con
tradictory finding between outpatient visits and readmissions due to 
postoperative haemorrhage was observed for gender, where more girls 
were readmitted but had fewer outpatient visits compared to boys. A 
higher age at surgery was significantly associated with a higher odds 
ratio (OR) for both readmission and outpatient visits. No differences in 
OR were observed between primary adenoidectomies or reoperation of 
the adenoids. A later year for surgery during the study period was 
associated with a higher OR for outpatient visits but not for 
readmissions. 

Outpatient visits for (any) reasons other than haemorrhage were 
more common (Table 3), with significantly higher rates in the group 
with additional surgery than in the adenoidectomy group. In the ade
noidectomy group, the rates were 11.1% compared with rates of 16.9% 
in adenoidectomy + ear surgery group. Readmissions due to reasons 
other than haemorrhage were uncommon, with rates of 0.5% in the 
adenoidectomy group and 0.6% in the adenoidectomy + ear group. The 
number of days from surgery to event ranged from 1 to 29 days for both 
outpatient visits and readmissions. 

Complications other than haemorrhage were rare, with a total of 922 
(2.6%) outpatient visits and 75 (0.2%) readmissions (Table 5) in the 
adenoidectomy group. The most frequently registered complications 
were outpatient visits due to acute upper airway respiratory infections. 
Complications that based on the ICD coding could be directly attributed 
to adenoidectomy were postoperative infections, with 109 (0.3%) 
outpatient visits and 11 (0.03%) readmissions; and unspecified com
plications, with 18 (0.05%) outpatient visits and 6 (0.02%) 
readmissions. 

Table 3 
Outpatient visits, readmissions and return to theatre due to haemorrhage, and outpatient visits and readmissions due to reasons other than haemorrhage presented by 
the surgical group.   

Total (n = 51746) Adenoidectomy (n = 35 470) Adenoidectomy 
+ ear surgery (n = 16 276) 

p value 

Outpatient visits due to postoperative haemorrhage, n (%) 49 (0.1%) 25 (0.1%) 24 (0.1%) 0.016 
Days to contact, mean (SD)/median (min; max) 4.31 (6.01) 

2 (1; 29) 
3.28 (5.66) 
2 (1; 29) 

5.38 (6.30) 
2 (1; 21)   

Readmissions due to postoperative haemorrhage, n (%) 52 (0.1%) 37 (0.1%) 15 (0.1%) 0.81 
Days to readmission, mean (SD)/median (min; max) 3.35 (2.96) 

2 (1; 15) 
3.41 (2.90) 
3 (1; 15) 

3.20 (3.21) 
2 (1; 12)   

Return to theatre due to haemorrhage, n (%) 4 (0.0%) 3 (0.0%) 1 (0.0%) 1.00 
Days to return to theatre, mean (SD)/median (min; max) 1.25 (0.50) 

1 (1; 2) 
1.33 (0.58) 
1 (1; 2) 

1.000   

Outpatient visits, other reasons than haemorrhage, n (%) 6683 (12.9%) 3920 (11.1%) 2763 (16.9%) <.0001 
Days to contact, mean (SD)/median (min; max) 13.2 (8.9) 

12 (1; 29) 
12.9 (8.8) 
12 (1; 29) 

13.7 (9.1) 
13 (1; 29)   

Readmissions, other reasons than haemorrhage, n (%) 281 (0.5%) 185 (0.5%) 96 (0.6%) 0.36 
Days to readmission, mean (SD)/median (min; max) 12.6 (9.7) 

11 (1; 29) 
11.8 (9.7) 
10 (1; 29) 

14.2 (9.6) 
14 (1; 28)   
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4. Discussion 

An important finding was that no deaths related to adenoidectomy 
were identified among 51 746 surgeries covering a decade. In a Swedish 
study (Østvoll et al.) of >82 000 tonsil and adenotonsillar surgeries (but 
not sole adenoidectomies), based on the same database and the same 
methodology as in this study, only two fatal cases were identified, giving 
a mortality rate of 0.002% [22]. Both fatal cases occurred after com
bined adenoid and tonsil surgery, and in both cases, the cause of death 
was determined by autopsy to be related to bleeding from the tonsil bed. 

Combined with our data, this means that even if death can occur after 
adenoidectomy, it must be considered extremely rare. 

Our study further shows that severe complications after adenoidec
tomy, such as postoperative haemorrhage resulting in readmission after 

Fig. 1. Days to postoperative outpatient visits and readmissions due to haemorrhage in the adenoidectomy group.  

Table 4 
Predictors for outpatient visits and readmissions due to postoperative haemor
rhage in the adenoidectomy group (n = 35 470) by univariate logistic regression.  

Outpatient visits n (%) of event OR (95%CI) p value 

Gender 

Boys 17 (0.1%)   
Girls 8 (0.1%) 0.66 (0.29–1.54) 0.34 
Age at surgery 

<5 7 (0.0%)   
5-<8 6 (0.1%)   
8-<13 6 (0.1%)   
13–19 6 (0.2%) 1.13 (1.04–1.22) 0.0055 
Year of surgery  1.22 (1.06–1.41) 0.0062 
Primary adenoidectomy/reoperation 

Primary 22 (0.1%)   
Reoperation 3 (0.1%) 1 (0.30–3.34) 1 

Readmissions n (%) of event OR (95%CI) p value 

Gender 

Boys 15 (0.1%)   
Girls 22 (0.1%) 2.07 (1.07–3.99) 0.030 
Age at surgery 

<5 15 (0.1%)   
5-<8 5 (0.1%)   
8-<13 8 (0.1%)   
13–19 9 (0.3%) 1.09 (1.02–1.17) 0.012 
Year of surgery  0.96 (0.87–1.07) 0.45 
Primary adenoidectomy/reoperation 

Primary 35 (0.1%)   
Reoperation 2 (0.0%) 0.42 (0.10–1.74) 0.23 

Abbreviations: OR = Odds Ratio, CI = Confidence interval. 

Table 5 
Outpatient and inpatient complications after adenoidectomy (postoperative 
haemorrhage excluded). Percentages are calculated from the total number of 
surgeries in the adenoidectomy group (n = 35 470).  

Groups based on ICD 
clusters 

ICD codes Outpatient 
visits, n (%) 

Readmissions, n 
(%) 

Infections    

Acute upper respiratory 
infections 

J00-J06 286 (0.81%) 20 (0.06%) 

Infection following a 
procedure 

T814 109 (0.31%) 11 (0.03%) 

Bacterial, viral and other 
infectious agents/diseases 

A30–49, 
B25–B34, 
B95–B99 

73 (0.21%) 3 (0.01%)     

Diseases of the ear 

Otitis media H65–H67 161 (0.45%) 3 (0.01%) 
Disorders of the Eustachian 

tube 
H68, H69 11 (0.03%) 0 

Otalgia and effusion of ear H92 8 (0.02%) 0         

General symptoms and signs 

Fever, pain, fatigue etc. R50-R62, 
R64-R69 

174 (0.49%) 15 (0.04%) 

Nausea and vomiting, 
dysphagia 

R11, R13 14 (0.04%) 6 (0.02%) 

Symptoms and signs 
concerning food and fluid 
intake, volume depletion 

R63, E86 3 (0.01%) 8 (0.02%)     

Symptoms not elsewhere classified 

Epistaxis R040 60 (0.17%) 3 (0.01%) 
Other complications of 

surgical and medical care, 
not elsewhere classified 

T88, T818- 
T819 

18 (0.05%) 6 (0.02%) 

Speech disturbances, voice 
and resonance disorders 

R47, R49 5 (0.01%) 0     

Total  922 (2.60%) 75 (0.21%)  
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discharge from hospital, are rare (0.1%), and haemorrhage resulting in 
RTT is extremely rare (0.01%). Earlier studies have reported late post
operative haemorrhage rates of 0.0–0.8% [7,13–15], although differ
ences between studies regarding the timeframe and definitions of 
haemorrhage must be taken into consideration when comparisons are 
made. In 2012, Tomkinson et al. published a study on postoperative 
bleeding after adenoidectomy that included 1363 adenoidectomies and 
4225 adenotonsillectomies. In this study, 0.39% of the patients had a 
haemorrhage (occurring within 24 h from surgery) from the adenoid bed 
resulting in RTT. One patient (0.02%) had a haemorrhage that was 
managed conservatively. After 24 h, no postoperative haemorrhages 
requiring an RTT were reported, and only 4 patients (0.07%) were 
readmitted for conservative treatment. These results are in accordance 
with the current study, where 0.1% of patients were readmitted to the 
hospital due to postoperative haemorrhage and 4 cases (0.01%) resulted 
in an RTT. 

In another study on 1939 adenoidectomies with several months of 
follow-up, Thomas et al. found 26 (1%) cases of haemorrhages, but all 
occurred in the perioperative phase. In an Australian study by Sarny 
et al., 0.8% of 3492 adenoidectomies resulted in postoperative hae
morrhage and 0.3% in a RTT. In this study, haemorrhage was defined as 
any bleeding episode after extubation. It is difficult to compare these 
results with the present study because haemorrhages occurring during 
hospital stay and before discharge are not reported to the NPR and thus 
were not considered in the current study. Lowe et al. presented early 
(during initial stay/delayed discharge) and late postoperative haemor
rhage rates (requiring readmission after discharge) between 0.07-0.3% 
and 0.07%–0.2%, respectively, depending on the surgical technique 
used (suction diathermy and the traditional cold steel curette tech
nique). In 2019, we performed a national audit (unpublished) on ade
noidectomy techniques used in Sweden. The cold steel curette technique 
was the most frequently used surgical technique, although different 
electrosurgical techniques were also reported (suction diathermy, 
coblation, microdebrider, etc.). Unfortunately, the NPR does not contain 
data on surgical technique; therefore, comparisons with the study by 
Lowe et al. cannot be made. 

Even if the above mentioned studies could be considered under
powered due to the low number of included surgeries in relation to the 
low complication rates after adenoidectomy, our multicentre study 
based on a total national population confirms the results of these studies 
that haemorrhagic complications after adenoidectomy are very rare 
occurrences. 

Most of the haemorrhagic complications (outpatient visits, admis
sions, RTT) occurred early, within a few days of surgery. The rates of 
contacts and readmissions in the adenoidectomy group were most 
frequent the first day after surgery, and no RTT occurred later than 2 
days after surgery. In a previous report on haemorrhages after tonsil 
surgery using the same methodology and database as in this study, 
Østvoll et al. observed a different time distribution regarding the day 
when readmission due to postoperative tonsil haemorrhage occurred. In 
this study, the highest frequency was observed on the sixth day after 
surgery, and the data appeared to be normally distributed [23]. In our 
study, the highest rate of readmissions due to haemorrhage occurred on 
the first day after surgery, followed by a decline (Fig. 1). Even though 
adults were included in the study by Østvoll et al. the similarities in 
design, methodology, database and large study sizes between our study 
and the Østvoll study point out an important difference in the risk for 
timing of haemorrhage between adenoidectomy and tonsillectomy. 

Interesting comparisons with another Swedish study on morbidity 
after paediatric tonsil surgery (performed with or without simultaneous 
adenoidectomy) can also be made [24]. This study, by Odhagen et al. 
had a similar design and database as our study. The rates of readmissions 
due to haemorrhage were 2.5% after tonsillectomy and 0.6% after 
tonsillotomy, and the rates of RTT were 0.5% and 0.1%, respectively. A 
comparison with our rates of 0.1% readmissions and 0.01% RTTs due to 
haemorrhage indicates that adenoidectomy is associated with 

substantially lower rates of postoperative haemorrhagic complications 
than after tonsil surgeries. 

There is no established explanation for the differences between 
adenoid and tonsil surgery regarding haemorrhage rates and the post- 
surgical day when haemorrhage most commonly occurs. One hypothe
sis is that the protected site of the adenoids in the nasopharynx entails a 
“protected” healing contrary to the tonsil beds, which are exposed to 
movement during speech and swallowing. Another possibility is differ
ences in vascular supply. The arterial supply to the tonsils stems from 
several tonsil branches, including the facial artery (the main supply), the 
ascending palatine artery, the ascending pharyngeal artery, the dorsal 
lingual artery and the lesser palatine artery. The blood supply to the 
adenoid comes from the basisphenoid artery, the ascending palatine 
artery, the ascending pharyngeal artery, the tonsillar branch of the facial 
artery, the artery of the pterygoid canal and the pharyngeal branch of 
the maxillary artery. A hypothesis is that the vascular supply to the 
tonsils consists of larger arteries compared to the adenoids, which, if 
true, may increase the risk of perioperative damage that increases the 
risk of haemorrhage during the healing process. Injury to an aberrant 
course of the internal carotid artery (ICA) has in different case reports 
been suggested as a possible cause of fatal haemorrhage after adenoi
dectomy [16,25]. 

The most frequent nonhaemorrhagic complications that resulted 
either in a readmission to hospital or an outpatient visit after adenoi
dectomy were infections followed by general symptoms such as fever, 
pain and problems with food and fluid intake. Even when including 
these complications, postoperative readmissions and outpatient visits 
due to causes other than haemorrhage were rare. Only 127 (0.4%) of the 
outpatient visits and 17 (0.05%) of the readmissions had an ICD code 
specifically defining a postoperative complication of the T-code cluster. 
In addition to the T-codes, other ICD codes may also indicate a 
complication (such as infections, fever, pain, etc.). However, the rates of 
complications based on non-T-codes must be interpreted with caution 
considering the possibility that the given diagnosis was not related to the 
adenoidectomy per se. One example where the interpretation is partic
ularly challenging is epistaxis, an ICD code that we chose to exclude 
from the definitions of postoperative haemorrhage. Epistaxis is a po
tential symptom of postoperative haemorrhage, and there is a possibility 
that this group contains cases that should have been coded as a post
operative haemorrhage (T81.2). 

4.1. Implications for clinical practice and future research 

As shown in this study, adenoidectomy is an operation associated 
with extremely low rates of severe postoperative complications. These 
results have implications for future studies on adenoidectomy, as the 
low complication rates will make it difficult to draw conclusions from 
studies with an insufficient number of patients. Even if statistically 
significant differences could be found, the total rates of haemorrhages 
would still mean that the impact in clinical practice would be doubtful. 
A prospective randomized trial would, for the same reasons, be 
extremely costly and time-consuming to perform. 

4.2. Strengths and limitations 

The use of medical registers for observational cohort studies is a cost- 
effective way of obtaining large study samples to research rare out
comes. This study contains data from 51 746 registered paediatric 
adenoidectomies, in Sweden from 2007 to 2017. The inherent multi
centre design reduces the risk of selection bias. Adenoidectomies with 
concomitant tonsil- and non-ENT surgeries were excluded and the pro
cedures were divided into groups to minimize the influence of con
founding factors (i.e., complications of surgery other than 
adenoidectomy). A previous study by Ludvigsson et al. showed the high 
validity of the NPR [26]. The CDR is a nearly complete register of all 
deaths in the Swedish population where 96% of the individuals have a 

H. Gerhardsson et al.                                                                                                                                                                                                                          



International Journal of Pediatric Otorhinolaryngology 163 (2022) 111335

7

specific underlying cause of death recorded, missing only cases with 
insufficient information in the death certificate (for example, older in
dividuals for whom the exact cause of death is difficult to determine due 
to several chronic diseases and no autopsy performed) [27]. 

In this study, data were only collected for health care visits within 30 
days of surgery. This timespan can create an underestimation of the true 
rate of complications. Although nearly all haemorrhages were identified 
within six days after surgery and the data indicate that revisits for 
haemorrhagic complications after 30 days are rare, late complications 
such as velopharyngeal insufficiency, chronic Eustachian tube 
dysfunction etc. are missing. Even though these complications are 
interesting, such a study would warrant a longer, and individual, follow- 
up (probably several years). 

Observational studies based on data from health care registers al
ways imply limitations. The possible parameters and outcome measures 
are already set by the register; for example, perioperative and early 
complications before discharge as well as the surgical technique is not 
registered in the NPR. The data are further dependent on accuracy from 
the reporting health care providers. There is a potential risk that health 
care contacts due to nonsevere complications will be registered with a 
non-T-cluster ICD code. Primary care as well as patient contact over the 
phone is not covered in the NPR. 

5. Conclusions 

To the best of our knowledge, this is the largest study to date to study 
postoperative morbidity and mortality rates after adenoidectomy. No 
deaths related to adenoidectomy were found. Severe complications, 
such as late postoperative haemorrhage after adenoidectomy, were rare, 
and haemorrhage resulting in RTT was even rarer. Overall, adenoidec
tomy should be considered a safe surgical procedure associated with few 
complications. 

The highest rate of postoperative haemorrhage was observed the first 
day after surgery, and most haemorrhagic complications occurred 
within a week. The most frequently identified complication, post
operative haemorrhage excluded, was postoperative infections. Com
parisons with studies on tonsil surgery clearly show that adenoidectomy 
is associated with substantially lower postoperative morbidity. 
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References 

[1] M. Anniko, Union of European medical societies, in: Otorhinolaryngology, Head 
and Neck Surgery, Springer, Heidelberg, 2010. 

[2] P.W. Flint, C.W. Cummings, Cummings Otolaryngology : Head and Neck Surgery, 
Mosby, St. Louis, Mo., 2010. 

[3] J.C. Watkinson, R. Clarke, Scott-Brown’s otorhinolarnygology head and neck 
surgery : paediatrics, the ear, Skull Base 2 (2019). 

[4] M.T. van den Aardweg, M.M. Rovers, A. Kraal, A.G. Schilder, Current indications 
for adenoidectomy in a sample of children in The Netherlands, B-ENT 6 (2010) 1 
15–18. 
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