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Abstract 
Background: Ear, nose, throat procedures are the most performed procedures 
for adults and children per year. Doctors might have noticed that at certain 
times of the year, there would be an increase in admissions of post tonsil-
lectomy bleeding or epistaxis after nasal surgeries. Objectives: To determine 
whether a correlation exists between season and the rate of hemorrhage pres-
entation after ear, nose, throat procedures. Methods: A 12-year retrospective 
review from January of 2003 to June of 2015, involving 1032 patients who 
developed secondary hemorrhage following ear, nose, throat related surge-
ries. We analyzed the presentation of hemorrhage in relation to the month of 
admission. Meteorological data were obtained from the Meteorological di-
rectorate of Bahrain. Results: Post-Operative Hemorrhage occurred in (1032) 
patients. The season and air temperature had a significant influence on sec-
ondary post-tonsillectomy hemorrhage and post-septoplasty epistaxis accord-
ing to the age with a significant increase in their rate during the summer 
months (p < 0.05). Conclusion: The incidence of hemorrhage showed monthly 
and seasonal variations. This is clearly a multi-factorial problem. However, in 
patients at high risk of bleeding, consideration should be given to performing 
surgeries at a time of year of lower rates. 
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1. Introduction 

Ear, nose, throat (ENT) procedures are the most performed procedures for adults 
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and children per year [1], therefore they continue to exhibit many post-operative 
complications. These include pain, hemorrhage, dehydration, and infection. Pain 
and post-operative bleeding are the most reported causes of readmission. Post 
tonsillectomy hemorrhage (PTH) occurs in about 0.3% - 6.1% of the cases ac-
cording to previous studies [2] [3], while bleeding following nasal surgeries oc-
curs at a rate of less than 1% [4]. Causes and risk factors of hemorrhage presen-
tation after ENT procedures vary from a patient to another. The most contri-
buting factors were heavy physical activity, surgical technique, patient age, gend-
er, post-operative analgesic use, and cough [5]-[10]. Increased risk of bleeding 
was correlated with longer duration of symptoms, lower levels of C-reactive 
protein, and GAS infection [11]. While the association to infection markers and 
bacterial findings are previously unexplored, Giger et al. found male gender, 
smoking, and aspirin intake to be risk factors for PTH following quinsy tonsil-
lectomy [12]. 

In ancient Greece, it was thought that weather changes could influence human 
physiological processes [13]. Data regarding the effect of weather on post-ton- 
sillectomy hemorrhage or epistaxis is limited and shows inconsistency. In this 
study, we aimed to show the association between weather variables and hemorr-
hage after ENT procedures.  

Although there are studies reporting that hemorrhage rate is higher in Sum-
mer months, there are also some studies that oppose this theory. This retrospec-
tive study has limitation factors, but it was an attempt to analyze common com-
plications, and correlate them with international figures. Additional data may be 
helpful in explaining the effect of weather on hemorrhage postoperatively which 
will allow us to perform procedures on patients at a time that carries minimal 
risk to them. 

2. Methods 

This is a 12-year retrospective cohort study that review data from January of 2003 
to June of 2015, involving 1032 patients who developed secondary Post-Operative 
Hemorrhage (POH). We analyzed the presentation of hemorrhage in relation to 
the month of admission. Meteorological data were obtained from the Meteoro-
logical directorate of Bahrain.  

Secondary post-operative hemorrhage is defined as hemorrhage that occurs 
post 24 hours of surgical procedure like tonsillectomy [14]. 

Inclusion criteria: all patients operated during the studied period and devel-
oped secondary bleeding post ENT procedures (tonsillectomy, adenoidectomy, 
septoplasty, turbinates surgery, sinus surgery) were enrolled in the study. Exclu-
sion criteria: primary bleeding, or bleeding due to other reasons, and procedures 
done before 2003 were not included. 

Our analysis looked retrospectively at outcomes for a large cohort of patients 
treated. This was done internally as part of an audit, to improve our quality of 
care. The findings of seasonal variance and its’ relation to POH is a vital infor-
mation that should be shared with wider medical community—hence our deci-
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sion to submit our findings to a reputable open source journal. XXXX institu-
tional board review provided us with the ethical approval of this study with ap-
proval number of 149-20. No patient consent was required because the study 
was performed by chart review. 

The patient’s medical records were reviewed for patient identification num-
ber, date of admission, age, and gender. A data collection sheet was used to ex-
tract the desired variables in a consistent manner. The patients were divided into 
two age groups: pediatric (≤14 years of age) and adults (>14 years of age). Me-
teorological division data was used to describe the seasons, rather than the As-
tronomical division, because the meteorological data are based on the annual 
temperature cycle. Therefore, each year (2003-2015) was divided into 4 seasons 
of 3 months each. The cases were classified into four groups depending on the 
time of operation, i.e. group 1 in the spring (March, April and May), group 2 in 
the summer (June, July, and August), group 3 in the autumn (September, Octo-
ber and November), and group 4 in the winter (December, January and Febru-
ary). We also divided the months into cold (November-February) and warm 
(March-October) months for statistical analysis purposes. 

Missing patient data was ignored and omitted from the study. By this mean 
we removed outliers as a means of trimming the data set. 

Statistical Analysis 

The retrieved medical data was analyzed using the SPSS program, version 20.0. 
Quantitative and qualitative variables were conducted in the study including 
mean ± standard deviation for quantitative data, frequencies, and percentages 
for qualitative data. The Chi-squared test was used for analysis of seasonal varia-
tions of POH. All tests were done with statistical significance as (p < 0.05). 

3. Results 

In our study we have reported 1032 patients who had POH following tonsil-
lectomy or nasal surgeries at our institution during the 12 years study period, 
and all those patients were included in the study. Their ages ranged between 1 
and 63 years old, with a mean age of 18.42 (+/− 12.610), male patients were 
more than females 621 (60.2%) with a male to female ratio of 2.07:1.37 (Table 
1). The total number of procedures performed for each individual year is shown 
in (Figure 1). 

When the seasonal distribution of all cases was considered, the rate of he-
morrhage peaked in the summer (Table 1, Figure 2). POH significantly in-
creases during the summer months and decreases during the spring months 
(Table 2). Accordingly, between the summer months and autumn and winter 
months, there was a reasonable increment in hemorrhage and the difference was 
statistically significant (p < 0.05) (Table 2). As illustrated in (Figure 3), there 
was a drop in cases of approximately 30% from the warmest month to coldest 
(120 cases in July to 54 cases in December). 
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Figure 1. The number of post-operative hemorrhage admissions by year. 
 

 
Figure 2. The frequency of post-operative hemorrhage admissions over the season. 

 

 
Figure 3. The frequency of POH admitted cases per month. 
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Table 1. Distribution of POH, 2003-2015 by gender, cortical age, and season of hospita-
lization. 

Parameter n % P value 

Gender    

Male 621 60.2 <0.0001 

Female 411 39.8  

Age    

≤14 years 472 45.7 0.0065 

≥14 years 560 54.2  

Season of hospitalization    

Spring 219 21.2  

Summer 348 33.7  

Autumn 232 22.5  

Winter 233 22.6  

 
Table 2. Statistical distribution of POH according to the seasons. 

P value* POH 
Group 1 
(Spring) 

Group 2 
(Summer) 

Group 3 
(Autumn) 

Group 4 
(Winter) 

Group 1 
(Spring) 

- 0.0014 0.7388 0.7195 

Group 2 
(Summer) 

0.0014 - 0.0037 0.0040 

Group 3 
(Autumn) 

0.7388 0.0037 - 0.9794 

Group 4 
(Winter) 

0.7195 0.0040 0.9794 - 

 
The season and air temperature had a significant influence on secondary post- 

tonsillectomy hemorrhage and post-septoplasty epistaxis according to the aver-
age age with a significant correlation of (p < 0.05) (Table 1). On the other hand, 
there was no significant relation between seasonal variation and gender (P = 
0.102). 

The frequency of admissions was mostly at the summer season at the months 
of June to August with a peak at the month of July, by 347 (33.6%) patients 
(Figure 2, Figure 3). Of these the pediatric admissions were 110 (10.7%) patients, 
with the highest rate of admission at the age 4 years with 74 (14.4%) admissions 
(Figure 4, Figure 5). 
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Figure 4. The frequency of POH admitted cases by the age. 

 

 
Figure 5. The frequency of POH admitted cases in pediatric age group. 

4. Discussion 

In this retrospective cohort study, we aimed to characterize the associations be-
tween seasonal factors and POH as well as patient-related factors. There are no 
clear data that report significant relationship of seasonal factors effect on the in-
cidence of hemorrhage following ENT procedures. 

In a study which was published recently studying Secondary Post-Tonsillectomy 
Hemorrhage (SPTH) in children from our institution, the incidence of bleeding 
among pediatrics was 2.4% which corresponds to the worldwide results, and the 
average time of SPTH was 7.7 days (SD = ±3.4) [15]. It is a fact that incidence of 
upper respiratory tract infections (URTIs), common cold and influenza exhibits 
seasonal fluctuations as respiratory illness peaks during the winter months. Be-
cause of that, there is a general belief that hemorrhage is more common in win-
ter months. Some studies have also shown a decrease in coagulation in colder 
temperatures [16] [17] [18]. Several studies have examined the relationship be-
tween season, temperature, humidity and the presentation of epistaxis or post- 
tonsillectomy bleeding. Some reports signify the increase in incidence of post- 
operative hemorrhage cases in winter [19] [20], Eski, et al. reported that season 
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and temperature had a significant influence on SPTH cases with a significant in-
crease during the winter months (p < 0.05) [19]. Alobaid, et al, also reported in-
creased risk of SPTH in winter month [21] (Table 3). They concluded that in 
patient at high risk of bleeding, avoiding tonsillectomy during winter months 
my reduce the probability of secondary hemorrhage [19]. 

On the other hand, Kwok MM et al. and Lee, M.S.W. et al. reported higher in-
cidence of post-operative bleeding during spring [22] [23] (Table 3). However, 
Lee, M.S.W. et al. reported a negative correlation between mean air temperature 
and humidity rate and secondary hemorrhage and suggested that performing 
tonsillectomy in warmer weather with higher water vapor pressure reduced the 
incidence of secondary hemorrhage [22]. In another cohort study, 941 patients 
were analyzed of which 7.7% had post-tonsillectomy bleeding. However, Cadd, 
et al. found no significant difference in the rates of bleeding between dry and wet 
seasons (p = 0.279), and nocorrelation between other meteorological factors like 
temperature (p = 0.74) [24]. There was a strong negative correlation between 
temperature and number of epistaxis cases, epistaxis rates showed a decrease in 
cases in summer season as compared to all other seasons which demonstrated 
similar rates [25]. Some reports have found an increased risk of post-tonsil- 
lectomy hemorrhage for warmer months between May to July [26] [27] [28], and 
highlighted the temperature at the day of the operation as a risk factor of SPTH 
within 3 days postoperatively, which corresponds to what we found in our study. 

The largest series published in the literature on post-tonsillectomy hemorr-
hage was a study which included 256,799 cases. This study found that hemorr-
hage varied by month and season, hemorrhage peaked during winter and sum-
mer, but rates were significantly higher in the winter [20]. 

Our results showed an increasing tendency for post-operative hemorrhage in 
summer, followed by winter, autumn, and then spring, and this relationship was 
statistically significant. Other studies examined the association between various 
climatic parameters and hemorrhage but reported contradictory results that do 
not support the view of a relationship between hemorrhage and temperature or 
seasonal variation [11] [29] [30]. Therefore, it is not reasonable to make seasonal 
choices for the performance of surgery.  
 
Table 3. Comparison of our data to international rates of post-operative hemorrhage in 
each season. 

Study name Autumn POH Summer POH Spring POH Winter POH 

Our data 232 (22.5%) 348 (33.7%) 219 (21.2%) 233 (22.6%) 

E. Eski., et al. [18] 8 (11.3%) 19 (26.8%) 15 (21.1%) 29 (40.8%) 

Kwok, M.M., et al. 2018 [22] 21 (1.67%) 18 (1.43%) 32 (2.54%) 16 (1.27%) 

Alobaid, F., et al. 2019 [20] 1 (0.9%) 2 (1.5%) 5 (3.2%) 7 (6%) 

Lee, M.S.W., et al. 2005 [21] 8 (22%) 5 (13.5%) 14 (38%) 10 (27.02%) 
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The fact that this cohort study is from a single institution may be considered as 
a limitation for our results. Nevertheless, this study was of a relatively large sam-
ple size of more than 1000 patients. Unlike case control and cross-sectional stu-
dies, the employed study design allows for reliable investigation of the incidence 
and possible association of multiple factors with post-operative hemorrhage. The 
present study showed that seasonal variation does significantly affect the rate of 
post-operative hemorrhage, which is consistent with some of the previous lite-
rature, therefore we recommend the timing of the procedure to be taken into 
consideration. 

5. Conclusion 

The incidence of hemorrhage showed monthly and seasonal variations. This is 
clearly a multi-factorial problem. However, in patients at high risk of bleeding, 
consideration should be given to performing surgeries at a time of year of lower 
incidence.  
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