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Summary
STUDY AIMS: At the beginning of the 20th century, iodine deficiency was prevalent and goitre was
a frequent indication for thyroid surgery. At that time, the hospital in Riehen (Switzerland) was an
established centre for thyroid surgery. This study investigates the specific complications associ‐
ated with thyroid surgery over time.
METHODS: An analysis of thyroidectomy data from two retrospective cohorts of the Riehen hospi‐
tal was performed for two decades: 1930–1939 (shortly after the start of salt iodination in Switzer‐
land) and 1970–1979 (salt iodination well established). Demographics, clinical and surgical charac‐
teristics, and postoperative complications were compared. The primary endpoint included the rate
of mortality, Chvostek tetany and recurrent laryngeal nerve injuries. We also compared last-centu‐
ry data with modern-era data consisting of Swiss diagnosis-related group (DRG) data on thyroi‐
dectomies for the years 2011–2015 and EUROCRINE registry data for the year 2024 (including data
of endocrine surgical interventions from the five largest Swiss surgical centres).
RESULTS: Among 3280 thyroidectomies analysed (1826 for 1930–1939 and 1454 for 1970–1979),
the 1930s cohort was younger (mean age: 37.3 years, standard deviation (SD): 11.1 years vs 49.9
years, SD: 13.2 years; p <0.01) and more predominantly female (85.5% vs 83.1%; p <0.01). Com‐
pared to the 1930s, in the 1970s the weight of the resected thyroid gland had decreased (mean
thyroid weight: 141.2 g, SD: 99.9 g vs 107 g, SD: 89.3 g; p <0.01) and there were lower rates of re‐
current laryngeal nerve injuries (16% vs 4.2%; p <0.01) and Chvostek tetanies (6.1% vs 1%; p =
0.01). Modern-era data indicate a lower thyroidectomy mortality rate than in the 1970s.
CONCLUSION: The reduction in complications following thyroidectomy over time seems to be mul‐
tifactorial. While iodine supplementation and a decrease in goitre size played a role in the Riehen
cohorts, advancements in surgical skills and perioperative management may also have contributed
to the even more favourable outcomes in the modern era.

Introduction
Endocrine surgery as a treatment of thyroid disorders is a relatively young subspecialty of surgery.
By the end of the 19th century when thyroid surgery was initiated, postoperative mortality rates
were almost as high as 40% [1]. With advances in anaesthesia, infection prevention, novel haemo‐
static techniques and surgical methods, outcomes of thyroid surgery considerably improved [1–4].
Most improvements were related to the work of the Nobel prize winner Theodor Kocher, who pio‐
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neered thyroid surgery and achieved a decrease in the mortality rate of thyroid surgery to 0.5%
[5]. His main findings were published in an 1883 report entitled “Kropfextirpation und ihre Folgen”
(Removal of the goitre and its consequences) [6].

While most cases were due to iodine-deficiency goitre, in 1922 Switzerland was the first
country to introduce iodised salt, which has been available nationwide since 1952 [7].The amount
of iodine added to the salt has been gradually increased from 3.75 mg/kg back then to 20–40
mg/kg today. After the introduction, the incidence of goitre decreased rapidly and goitre due to io‐
dine deficiency was eliminated [7].

The two most common complications specific to thyroidectomy, in the past and today, arise
from the close anatomical proximity of the thyroid gland to the recurrent laryngeal nerves and the
parathyroid glands.Today, reversible recurrent laryngeal nerve injury occurs in 5–11% of all cases
and irreversible symptoms in 1–3.5% of thyroid surgeries, while transient hypoparathyroidism oc‐
curs in 20–30% of cases, but may persist and become chronic in 1–4% of thyroid surgeries [8–15].
The recurrent laryngeal nerve injury may give rise to vocal changes, and aspiration and respiratory
symptoms [16–19], significantly impairing quality of life (QoL) [20–22]. Acute symptoms of hypo‐
parathyroidism-induced hypocalcaemia are primarily due to neuromuscular irritability,including
paraesthesia and signs of neuromuscular excitability such as Chvostek tetany [23, 24]. Even by us‐
ing conventional treatment of hypoparathyroidism (i.e. active vitamin D analogues), complications
may still occur resulting mainly in renal complications (kidney stones) and rarely in cataract, seiz‐
ures, arrhythmia, ischaemic heart disease, greater susceptibility to infections and an overall in‐
creased all-cause mortality [25–28]. In addition, patients with surgery-induced hypoparathyroidism
reported significantly impaired QoL compared to patients without hypoparathyroidism after surgery
[29]. Therefore, post-thyroidectomy complications may lead to a significant burden of disease with
a wide spectrum of symptoms, frequently necessitating multimodal and multidisciplinary manage‐
ment [30].

Multiple parameters are established as risk factors for post-thyroidectomy complications
such as surgical volume of the institution, experience of the individual surgeon, underlying thyroid
pathology, size of thyroid gland, patient-related risk factors such as previous neck surgery and
procedure-related risk factors such as lymph node dissection [8, 11, 31–35].

The literature about systematically investigated postoperative complications of thyroidecto‐
mies is scarce. Similarly, data on potential risk factors for complications are limited and there is
considerable variation in the reported data. Our comprehensive retrospective analysis of the medi‐
cal records of 3230 thyroidectomies performed in Riehen (Switzerland) in the last century aims to
analyse the specific complications of thyroid surgery. By analysing two decades, namely 1930–
1939 (shortly after salt iodination was introduced in Switzerland) and 1970–1979 (salt iodination is
well established), we aimed to investigate a potential risk factor for complications, i.e. the influence
of salt iodisation on the size of the thyroid gland over time. These historical data were compared
with actual Swiss DRG data and registry-based data from a European endocrine surgery registry
(EUROCRINE) including five large endocrine centres of Switzerland.

Methods

Study design and databases
This is an observational study of two retrospective cohorts. All patients who underwent a thyroi‐
dectomy in Riehen in the decades 1930–1939 and 1970–1979 and who had a standardised file/
report available were included in the study. These reports were found in a loft in the community
hall of Riehen and were made available to GZ. Due to the extremely standardised way of reporting
the details of thyroid surgery over time, a data form and a secuTrial database at the Clinical Trials
Unit of University Hospital Basel were set up for the detailed collection of anonymised data, name‐
ly on demographics, clinical and surgical characteristics, histological findings and postoperative
complications. Data were entered by AA and MM and validated by GZ and EC.

Demographics included age, sex and origin of patients. Surgical characteristics comprised
the weight of resected thyroid glands, the need for recurrent thyroid surgery, hemithyroidectomy,
total thyroidectomy and intrathoracic goitre, defined anatomically as thyroid tissue below the thora‐
cic inlet. Postoperative in-hospital complications such as mortality, Chvostek tetany as a surrogate
for hypocalcaemia/hypoparathyroidism (no calcium concentration measurements were available),
clinically diagnosed recurrent laryngeal nerve injury (dysphonia), partially confirmed by laryngo‐
scopy and histological findings were recorded.
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The relationship between the weight of the resected thyroid glands and occurrence of com‐
plications (recurrent laryngeal nerve injuries, Chvostek tetanies) was assessed as well as the risk
for surgical complications in case of recurrent thyroid surgery. The data of both decades were
compared.

In addition, we carried out a further comparison with recent data of surgical complications
in Switzerland by analysing thyroidectomies between 2011 and 2015 using the corresponding DRGs
(diagnosis-related groups) in a nationwide inpatient database. The study population consisted of
adult (³18 years) inpatients who underwent thyroidectomy as the main procedure. High-volume in‐
stitutions (blinded to the authors) were defined as institutions with >200 thyroidectomies per year.
Postoperative complications documented in this database were those occurring within 30 days
postoperatively. Hypocalcaemia was defined according to the following codes of the 10th version
of the International Statistical Classification of Diseases and Related Health Problems (ICD-10): E58
Alimentary calcium deficiency; E83.58 Other disorders of calcium metabolism; E83.59 Disorders of
calcium metabolism, unspecified. The recurrent laryngeal nerve injury was defined accordingly to
the ICD-10 Codes: J38.00–J38.03 Paralysis of vocal folds and larynx, unspecified, partial on one
side, complete on one side, partial on both sides; G52.2 Diseases of vagus nerve [X cranial nerve].
In addition, complication rates of the five largest Swiss endocrine centres (≥200 operations/year)
in 2024 from the EUROCRINE registry are included. EUROCRINE (European Registry for Endocrine
Surgery) documents all endocrine surgical procedures and their complications. The largest Swiss
centres document their interventions in this registry.

Endpoints
The primary endpoint was defined as postoperative complications such as in-hospital mortality,
Chvostek tetany as a surrogate for hypoparathyroidism and clinically diagnosed recurrent laryng‐
eal nerve injury. Secondary endpoints comprised an analysis of complications first stratified by
thyroid weight and second related to recurrent thyroid surgery. Thyroid weight was documented
postoperatively and classified into predefined categories.

Statistical analysis
Descriptive statistics were used to summarise the patient demographics, clinical and surgical char‐
acteristics, histological findings and postoperative complications. Categorical variables were pre‐
sented as counts and percentages, while continuous variables were reported as means with stand‐
ard deviation and range.

Comparative analyses were performed to identify differences between the two decades in
the baseline characteristics and the defined endpoints. The data were compared using appropriate
statistical tests, such as the chi-squared test for categorical variables and the Mann–Whitney U
test for non-normally distributed continuous variables. The incidence of surgical complications
was analysed in roughly equal-sized categories of resected thyroid weight. These groups were
compared with the ANOVA test. For the correlation analysis, the Spearman rank correlation was
used, investigating the correlation between recurrent thyroid surgery and complications such as
recurrent laryngeal nerve injuries and Chvostek tetanies. Data analysis was performed using statis‐
tical software Prism GraphPad. A p-value <0.05 was considered statistically significant. Regarding
the DRG-based data, multivariate regression models were used to determine complications and
mortality in relation to hospital volume. Analysed complications included recurrent laryngeal nerve
injuries and hypocalcaemia.

Ethical approval
The cantonal ethics committee (Ethikkommission Nordwest- und Zentralschweiz, EKNZ 2020 -
01982) approved this study.

Results

Baseline characteristics
The baseline characteristics of all individuals undergoing thyroidectomy are presented in table 1,
stratified by time period. In the two decades analysed, 3280 patients received a thyroidectomy,
1826 patients in 1930–1939 and 1454 patients in 1970–1979. Over the entire period from 1930 to
1980, thyroid surgery at the hospital in Riehen involved only four surgeons.
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Table 1: 

Figure 1: 

Baseline characteristics. 

Characteristic 1930–1939 (n = 1826) 1970–1979 (n = 1454)  p
Demographics Female sex, n (%) 1561 (85.5%) 1209 (83.1%) <0.01

Age in years, mean ± SD, (range) 37.3 ± 11.1, (11–69) 49.3 ± 13.2, (15–74) <0.01

Origin: Switzerland, n (%) 1719 (94.1%) 983 (67.6%) <0.01

Origin: Canton of Basel-Stadt, n (%) 1127 (61.7%) 587 (40.4%) <0.01

Clinical and surgical characteristics Recurrent thyroid surgery, n (%) 174 (9.5%) 133 (9.1%)  0.04

Total thyroidectomy, n (%) 1549 (84.8%) 1001 (68.8%) <0.01

Hemithyroidectomy, n (%) 257 (14.1%) 436 (30%) <0.01

Extent of operation not documented,
n (%)

20 (1.1%) 17 (1.2%)  

Intrathoracic goitre, n (%) 910 (49.8%) 280 (19.3%) <0.01

Thyroid weight in g, mean ± SD,
(range)

141.2 ± 99.9, (4.0–808.0) 107.0 ± 89.3, (1.0–956.0) <0.01

Histology Carcinoma, n (%) 16 (0.9%) 23 (1.6%) <0.01

Adenoma, n (%) 82 (4.5%) 402 (27.6%)  0.04

Other thyroid hyperplasia, n (%) 1728 (94.6%) 1029 (70.8%) <0.01

Continuous data are shown as mean ± standard deviation, (range); categorical data as count (percentage). SD: standard devia‐
tion.

Briefly, when compared with the 1970s cohort, the 1930s cohort was statistically younger (figure 1),
with slightly more female patients and originated more from Switzerland and the region of Basel.
There were significantly more recurrent thyroid surgeries, total thyroidectomies and intrathoracic
goitre operations in the 1930s than in the 1970s. The mean weight of the operated thyroid gland
was higher in the 1930s (figure 2) whereas hemithyroidectomy was performed significantly more
frequently in the 1970s. On histology, there were significantly fewer carcinomas and adenomas but
more thyroid hyperplasias in the 1930s.

Age of patients in 1930–1939 vs 1970–1979. The red line indicates the mean. 1930s cohort: n = 1826; mean age: 37.3
years (range: 11–69). 1970s cohort: n = 1454, mean age: 49.3 years (range: 15–74).
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Figure 2: 

Table 2: 

Weight of resected thyroid gland in grams in 1930–1939 vs 1970–1979. The red line indicates the mean. 1930s cohort:
n = 1826; mean weight: 141.2 g (range: 4–808). 1970s cohort: n = 1454, mean weight: 107 g (range: 1–956).

Outcomes
The mortality was 0.7% (12/1826 patients) in 1930–1939, compared to 0.2% (3/1454 patients) in
1970–1979. The rate of surgical complications such as recurrent laryngeal nerve injuries and
Chvostek tetanies was significantly higher in the 1930s than in the 1970s (table 2).

Postoperative thyroid surgery complications in 1930–1939 vs 1970–1979.

Postoperative complication 1930–1939 (n = 1826) 1970–1979 (n = 1454) p 95% CI
Mortality rate during hospitalisation, n
(%)

12 (0.7%) 3 (0.2%) 0.06 0.01–0.9

Recurrent laryngeal nerve injuries, n
(%)

293 (16.0%) 61 (4.2%) <0.01 9.9–13.8

Bilateral recurrent laryngeal nerve inju‐
ries, n (%)

20 (1.1%) 2 (0.1%) <0.01 0.5–1.5

Chvostek tetanies, n (%) 112 (6.1%) 15 (1.0%) <0.01 3.9–6.3

Data are shown as count (percentage). Statistical test is chi-squared test. CI: confidence interval.

The DRG-based data of surgery and complication rates of the five largest Swiss endocrine surgery
centres (2024) documented in EUROCRINE are summarised in table 3. There are similar rates of
recurrent laryngeal nerve paralysis in the two databases, but EUROCRINE reports a smaller rate of
persistent hypocalcaemia compared to the DRG-based data (1.3% vs 3.7%). Compared to the Rie‐
hen cohorts, there is mainly a significantly lower mortality rate.
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Table 3: 

Table 4: 

DRG-based data of thyroid surgery complications in Switzerland 2011–2015: complications in high-volume institutions
(>200 thyroidectomies per year).

DRG Number of Swiss centres, n 5

Number of patients, n 5797

Recurrent laryngeal nerve paralysis, % 2.1%

Hypocalcaemia, % 3.7%

EUROCRINE Number of Swiss centres (2024), n 5

Number of patients (2024), n 1131

Recurrent laryngeal nerve paralysis, % (persistent) 2.4% (2.9)

Hypocalcaemia (persistent), % (persistent) 1.3% (0.8)

DRG = diagnosis-related groups

There was a significant positive correlation between thyroid weight and complications (recurrent
laryngeal nerve injuries, Chvostek tetanies) in the 1970s (tables 4 and 5, figures 3 and 4). In the
1930s, there was only a significant positive association between thyroid weight and Chvostek teta‐
nies, but not between thyroid weight and recurrent laryngeal nerve injuries. Recurrent thyroid sur‐
geries were only significantly associated with recurrent laryngeal nerve injuries in the 1970s (tables
4 and 5). There was no significant correlation between recurrent thyroid surgeries and Chvostek
tetanies when data were analysed separately for the 1930s and the 1970s.

Correlation analysis between recurrent thyroid surgery and complications (chi-squared test).

  n (%) p
Recurrent thyroid surgery and recurrent laryngeal nerve injuries in 1930s 62 (0.2%)  0.27

Recurrent thyroid surgery and recurrent laryngeal nerve injuries in 1970s 26 (0.4%)  0.02

Recurrent thyroid surgery and Chvostek tetanies in 1930s 12 (0.1%)  0.19

Recurrent thyroid surgery and Chvostek tetanies in 1970s 1 (0.1%)  0.46

Table 5. Incidence of complications according to resected thyroid weight categories (ANOVA).

  ≤50 g 50–100 g 100–200 g ≥200 g Mean ± SD, (range) p
Recurrent laryngeal nerve injuries in 1930s, n (%) 32 (14.8%) 80 (14.3%) 117 (17.3%) 63 (17%) 73 ± 35.43, (32–117)  0.48

Recurrent laryngeal nerve injuries in 1970s, n (%) 5 (1.2%) 23 (4.9%) 21 (5.2%) 12 (6.9%) 15.2 ± 8.34, (5–23) <0.01

Chvostek tetanies in 1930s, n (%) 9 (4.2%) 84 (15%) 80 (11.8%) 42 (11.3%) 53.7 ± 35.3, (9–84) <0.01

Chvostek tetanies in 1970s, n (%) 2 (0.5%) 8 (1.7%) 14 (3.5%) 6 (3.5%) 7.5 ± 5, (2–14)  0.01
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Figure 3: 

Figure 4: 

Incidence of Chvostek tetanies according to resected thyroid weight in 1930–1939 vs 1970–1979.

Incidence of recurrent laryngeal nerve injuries (RLN-injuries) according to resected thyroid weight in 1930–1939 vs
1970–1979.

Discussion
The main results of this study can be summarised as follows:
The weight of resected thyroid glands and intrathoracic goitre occurrence significantly de‐
creased over time.
While the female preponderance of thyroidectomy persisted, the age at time of surgery in‐
creased over time.
The rate of carcinoma showed a significant increase.
There was a clear reduction in postoperative complications such as recurrent laryngeal nerve
injuries and Chvostek tetanies in the 1970s, which was associated with the weight of the re‐
moved thyroid gland.
Total thyroidectomies were more often performed in the 1930s whereas hemithyroidectomies
were more often done in the 1970s.
The mortality rate of thyroidectomy in the current century is close to 0% and lower than in the
Riehen cohorts of the previous century.
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The significant decrease in the weight of the resected thyroid gland can be observed simultane‐
ously with the decline in the prevalence of goitre in Switzerland due to salt iodisation starting in
1922 [7]. It is likely that the iodine supplementation led to a decrease in thyroid weight, including
occurrence of intrathoracic goitre, which, in turn, may have resulted in fewer postoperative compli‐
cations in the 1970s. Whether iodine supplementation explains the older age of the patients with
goitre in the 1970s is conceivable but more hypothetical.

The carcinoma rate showed a significant increase over time but is considerably lower than
in current autopsy data [36]. In this regard, consideration should be given to the younger age of
the patients and the presence of symptoms in our data. In contrast, current autopsy data involve
significantly older patients and carcinomas can often be macroscopically invisible or asymptomat‐
ic. 

Currently, we would consider the hospital in Riehen (Switzerland) a high-volume hospital for
thyroid surgery. It is established that in high-volume hospitals, fewer postoperative complications
occur [8, 37, 38]. Consistent with this, the occurrence of postoperative symptomatic Chvostek tet‐
any significantly decreased over time and showed a similar rate in the 1970s as described today in
high-volume hospitals in Switzerland (table 3) and internationally [8–13, 15]. However, we must
consider the fact that the clinical assessment of hypocalcaemia (Chvostek tetany) is significantly
less sensitive than serum calcium concentration measurements as is performed nowadays as the
gold standard [39, 40]. It is therefore likely that the reported hypocalcaemia-associated complica‐
tion is underestimated in the Riehen cohorts, and the absolute complication rate was probably
higher than in the current century.

The significant positive correlation between the resected thyroid weight and the number of
Chvostek tetanies in our analysis indicates a conceivable association between thyroid size and
postoperative hypocalcaemia. Consistently, more recent studies describe an increased risk of
postoperative hypocalcaemia in patients with large goitres, where the parathyroid glands may lie
beneath the thyroid capsule, or even be completely intrathyroidal and impossible to identify at sur‐
gery, leading to a higher rate of incidental parathyroidectomy [41, 42]. Furthermore, in patients with
a large goitre or thyroid cancer requiring extensive nodal dissection, the lower parathyroid glands
are often removed [41–43].

Recurrent thyroid surgery is an established risk factor for postoperative complications [8,
12, 32, 33, 38, 43, 44]. This can be confirmed in the current findings of the Riehen cohorts where
an increased risk of Chvostek tetany can be documented in the setting of recurrent thyroid sur‐
gery. Consistently, in a more recent review of recurrent thyroid surgery, an increased rate of an in‐
cidental finding of parathyroid gland(s) was reported, suggesting an increased risk for postopera‐
tive hypocalcaemia [43]. The same review mentioned a higher risk of postoperative hypocalcae‐
mia in the reoperation setting due to repeat cervical exploration in the presence of adhesions,
which may result in an increased risk of devascularisation of the parathyroid glands [43].

There was a significant decrease in the thyroidectomy-induced incidence of recurrent lar‐
yngeal nerve injuries over time; however, it remains a relevant complication with a similar incidence
in the 1970s as in the current literature [14, 15, 45, 46]. According to a systematic review, the inci‐
dence varies depending on the follow-up time postoperatively, with an incidence of 5–11% in the
immediate postoperative period and persistence at one year after the operation in 1–3.5% of thy‐
roid surgeries [14]. However, we have to take into account that the current standard for assessing
an recurrent laryngeal nerve injury includes a systematic laryngoscopy by an ENT specialist before
and after the intervention. A systematic laryngoscopy detects about double as many cases with re‐
current laryngeal nerve injury compared to a clinical diagnosis [14]. It is therefore likely that the
complication rate of recurrent laryngeal nerve injury of the Riehen cohorts reported here underesti‐
mates the real number.

A multicentric study and a systematic review identified reoperation as an important risk fac‐
tor for recurrent laryngeal nerve injuries [38, 44]. A higher risk for recurrent laryngeal nerve inju‐
ries in reoperations is consistent with our results, where a significant positive correlation between
recurrent thyroid surgeries and recurrent laryngeal nerve injuries was seen. There were notably
fewer recurrent thyroid surgeries in the first half of the 1930s, which possibly explains the positive
trend but lack of statistical significance in the 1930s. In addition, the risk of recurrent laryngeal
nerve injuries depends on the extent of surgery [38] and the weight of the operated thyroid gland.
In particular, a substernal location, where the nerve is stretched and more exposed to injury during
surgery [44], is associated with a higher risk of recurrent laryngeal nerve injuries. These data are
consistent with the current findings, where a significant positive correlation between recurrent lar‐
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yngeal nerve injuries and thyroid weight could be documented. Furthermore, it is conceivable that
the surgical volume of a given institution and the corresponding surgical experience [11, 31, 38], as
well as formal identification of the recurrent laryngeal nerve intraoperatively and functional perio‐
perative monitoring, are important factors in reducing the risk of recurrent laryngeal nerve in‐
jury [38]. In this context, it is worth mentioning that only four surgeons have ever performed thy‐
roid surgery in Riehen. It is conceivable that the high level of experience gained over time explains
the low complication rate.

The observed mortality rate in both decades of the Riehen cohorts was low: 0.7% in the
1930s and 0.2% in the 1970s. Interestingly, a similar rate had already been reported by Theodor
Kocher in the mid-1880s [5]. The DRG-based current data, however, suggest an even lower mortal‐
ity rate of 0.05%, which is confirmed by the EUROCRINE registry (0%). It is conceivable that im‐
proved perioperative management explains these results. Interestingly, the DRG-based data and
the EUROCRINE data confirm a low and very similar rate for recurrent laryngeal nerve palsy (2–
3%); however, the rate of permanent hypoparathyroidism is significantly higher in the DRG-based
database compared to EUROCRINE. Most likely this is related to the fact that in the DRG-based da‐
ta, transient hypocalcaemia is also included since the observation period of the DRG-based data‐
base is only 30 days compared to EUROCRINE where long-term observation is registered. But
overall, thyroidectomy appears to be a safe operation.

Strengths and limitations
The main strength of this study is the large sample size of well-reported and standardised health
records over decades, which can be considered a reliable source of historical evidence. In addi‐
tion, a selection bias is probably not a confounder since all patients with standardised reports were
included in the study. We cannot exclude that data of some patients were not documented in the
respective files. However, the absolute number of reported cases per decade in this study is high
and Riehen was a well-known centre for thyroid surgery (high-volume hospital). This suggests that
the reported data are valid and potential missing patients (information bias) would probably not
change the main findings.

Nevertheless, several limitations must be considered when interpreting our results.
First, the main population of our study originates from Basel, Switzerland, and the surround‐

ing regions, so the study’s results may not be generalisable to other regions.
Second, surgical competence may be a confounder. Although there were only four sur‐

geons over time, the quality of these surgeons was probably not identical and may have changed
with time and experience.

Third, the surgical technique including perioperative recurrent laryngeal nerve monitoring
and the assessment of hypocalcaemia (from clinical [Chvostek tetany] to standardised biochemical
analysis of calcium levels) has changed. It is therefore likely that the rate of hypocalcaemia is still
underestimated in the Riehen cohorts compared to the recent DRG and EUROCRINE data.

Lastly, the current health records indicate only complications during the hospitalisation.
Long-term follow-up data of these cohorts are not available.

The large sample size of well-reported and standardised health records over time allows a
coherent analysis over time. Given that Riehen and northwest Switzerland was an area endemic for
goitre, many thyroid surgeries could be observed over time. Since the hospital in Riehen can be
considered a high-volume institute for thyroid surgery, data can be compared with current data of
Swiss high-volume hospitals.

Conclusion
The reduction in primary complications over time in the Riehen cohorts following thyroidectomy,
namely recurrent laryngeal nerve injury and Chvostek tetany, is likely a result of multiple factors.
The introduction of iodine supplementation, coupled with a decrease in goitre size, is probably one
of the contributing factors. Whether surgical experience and technique as well as changes in peri‐
operative management contribute to these findings remains speculative. The mortality rate after
thyroidectomy in Riehen was low in the previous century and similar to that reported by Theodor
Kocher [5]. In the current century, there is an extremely low mortality rate reported for this inter‐
vention, suggesting that thyroidectomy is a safe procedure. Due to the different methods used to
assess the complication rate (mainly clinical in the Riehen cohort vs systematic laryngoscopy and
calcium measurements in the current century), it is likely that the complication rates in the Riehen
cohorts are underestimated.
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