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Abstract

Introduction

Thyroidectomy is the most common endocrine operation performed often in healthy
patient in an elective setting. Patients are discharged early and the post-operative
course is mainly uneventful. The need for intensive care is not essential in most
cases. This study reviews the thyroidectomy cases routinely sent to intensive care at

Chris Hani Baragwanath Academic Hospital, to assess the relevance of this practice.
Objectives

To establish the profile and outcome of thyroidectomy patients admitted to intensive

care, and the incidence of an uneventful ICU stay.
Method

A review of all thyroidectomy cases admitted to intensive care from January 2013 to

July 2017 at Chris Hani Baragwanath Academic Hospital.
Results

In 88.42% of cases intensive care admission was not justified. Of the 11.57% that
needed ICU, 90.90% was predicted pre-operatively by an underlying comorbidity and
the surgical approach. Altogether only 1.06% of cases had unpredicted ICU

admission.

Conclusion

Routine intensive care admission was unnecessary in most cases.
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Introduction

Thyroidectomy is usually an elective procedure, therefore sufficient time is available
for adequate preoperative preparation (1). The main concern around thyroidectomy
remains the risk of post-operative complications such as bleeding, recurrent laryngeal
nerve (RLN) damage, tracheomalacia and hypoparathyroidism (2).

In a multicentre study involving 14 934 patients, Rosat et al., (2004) reported the
following rate of major complications following thyroidectomy: bleeding 1.2%,
permanent RLN palsy 1%, transient palsy 2%, superior laryngeal nerve injury 3.7%

and persistent hypoparathyroidism in 1.7% (3).

There is a correlation between the volume of thyroid surgery performed per centre and
the rate of complications (4). A high-volume centre is defined as one performing more
than 25 thyroidectomies per year (5). Both high volume centres and high volume
thyroid surgeons are associated with a reduction in postoperative complications (6).

Hypocalcaemia due to hypoparathyroidism is the most common post thyroidectomy
complication, but is transient in the majority of cases (7). The risk of
hypoparathyroidism is reduced by meticulous surgical procedure, identification and

preservation of the parathyroid glands (7).

Postoperative hematoma is a rare but potentially fatal complication (1.2%) (3). A meta-
analysis of 455 242 patients conducted by Liu et al., (2017) reported a 1.44%
(6573/455 242) incidence of post thyroidectomy hematoma (7). The following groups
were identified as risk factors for the development of post thyroidectomy hematoma:

age above 45 years, male gender, thyroidectomy for graves’ disease, patients on
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anticoagulant or antiplatelet medications, bilateral surgery, neck dissection and
reoperation (8, 9). Lang et al., (2012) recognized that a thyroid nodule size of more

than 3 centimetres as another risk factor for post thyroidectomy hematoma (10).

Thyroidectomy for malignancy and drain insertion do not affect the post-operative
hematoma formation (P = 0.46, P = 0.4 respectively)(8, 9). Meticulous haemostasis is

still the most important factor in avoiding post thyroidectomy hematoma formation (11).

Unilateral RLN injury leads to ipsilateral vocal cord palsy with swallowing difficulties
and increased risk of aspiration. Bilateral RLN injury is associated with complete loss
of airway post extubation and requires immediate reintubation and either immediate
or delayed tracheostomy. Adequate surgical skills and good knowledge of RLN
anatomy and its variations are important factors to minimize injury (12). Other
complications such as tracheomalacia, Horner's syndrome and thoracic duct injury
occur in 1.8% to 8.3% of thyroidectomies, most commonly when performing lateral

neck dissection (13).

With the advances in surgical techniques and skills, outpatient thyroidectomy has
become possible for unilateral exploration. When life threatening post thyroidectomy
hematoma occurs, it almost invariably happens acutely in the immediate postoperative

period, while the patient is still being observed in the recovery room (14).

It is therefore not a major concern sending a patient who has survived the recovery
room period to the ward. In a retrospective study done by Kolawole et al., (2009) in

Nigeria, 11.8 % of 169 post thyroidectomy patients needed Intensive Care Unit (ICU)
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care for different reasons (15). Similarly, a study done in the Chinese University of
Hong Kong which included 268 elective major head and neck procedures, showed
that it is safe and cost effective to send low risk patients back to the ward post-

operatively (16).

Recently, the rate of outpatient thyroidectomy has increased dramatically. High
volume thyroid surgeons feel comfortable to perform lobectomies as day cases and to
discharge total thyroidectomy patients after 24 hours(4). The Endocrine Surgery Unit
at Chris Hani Baragwanath Academic Hospital (CHBAH) is a high volume thyroid unit
that perform approximately 50 thyroidectomies per year. Strict preoperative
assessment is practised to identify patients who might be at risk. Postoperatively,
laryngoscopy is done to assess the vocal cords. Patients are kept in the recovery room
in theatre so that early complications like stridor or immediate postoperative
haematoma can be detected early. In the general ward there are a few beds with a
higher level of care, dedicated for sick patients including all postoperative patients.
Such patients are red flagged, indicating closer observation by nurses and doctors on
call. For years, it has been a routine to send all thyroidectomy patients to the ICU for
close monitoring as a precautionary measure in anticipation of potential complications.
Interestingly, the practice of requesting ICU facility is not routine in other academic
hospitals attached to the University of the Witwatersrand where patients are sent back
to the general ward post thyroidectomy. In case of complications, are they of such
magnitude to warrant ICU or high care management? Our problem statement is to
answer the question whether routine ICU or high care admission of all patients

following thyroidectomy as practised at CHBAH is justified.
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Objectives

. To evaluate the profile and outcome of post thyroidectomy patients that justified
admission to the ICU.

. To determine the incidence of uneventful ICU stay.

Method

This is an observational descriptive study done retrospectively. We reviewed all
thyroidectomies performed at CHBAH from January 2013 to July 2017. Data were
obtained from the theatre register, ICU register, National Health Laboratory Services

(NHLS), and patient files from the records department.

We looked at patient demographics, comorbidities, indication for surgery, surgical
approach (total thyroidectomy vs lobectomy, the need for sternotomy and neck
dissection). We singled out those ICU patients who had an eventful ICU stay. Eventful
ICU stay were defined as one of the following: pre-existing conditions that were
expected to be exacerbated by surgery, surgical approach (sternotomy or neck
dissection where high doses of analgesics are required and a higher rate of
complications are anticipated), threatened airway from surgical complications
(hematoma and RLN injury) and anaesthetic consideration (difficult intubation with a
potential for laryngeal oedema). We excluded all patients who were directly sent to the
ward after the operation, since the focus of the study was on the patients admitted in

ICU.

13| Page



Ethics approval was obtained from the Human Research Ethics Committee (HREC)
(medical) of the University of the Witwatersrand and the research review board of

CHBAH (HREC clearance certificate No: 170922)

All data were entered into an Excel spreadsheet. A software (Stata version 14.2)
package was used to analyse the data. Means and standard deviations were used for
continuous variables. Frequencies and percentages were used for categorical

variables.

Results

Out of 216 thyroidectomies performed, we managed to send 26 patients directly to the
ward since we did not always agree with the established policy of “no ICU/high care
bed, no thyroidectomy”. Although those 26 patients had an uneventful stay in the ward,

they are not part of this study.

The remaining 190 patients were admitted to ICU. They were 171 females (90%) and
19 males (10%). 188 patients were black and only two were non-black. The mean age
was 47.23 years ranging from 16 to 85 years. The standard deviation was 1.06. 122
patients had total thyroidectomy (64.21%) and 68 patients (35.79%) had lobectomies
with isthmusectomies. Index surgery was performed in 178 cases and 12 cases
accounted for redo-surgery. Neck dissection were done in seven patients, while five

patients required sternotomy as an additional procedure for mediastinal goitre.

On the histopathological reports, 122 patients had benign disease (including 9

Grave’s disease, 4 toxic multinodular goitre, 5 adenoma and one Hashimoto
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thyroiditis). 66 patients had confirmed malignancies (40 papillary thyroid carcinoma,
15 follicular thyroid carcinoma, 6 medullary thyroid carcinoma, one poorly
differentiated carcinoma, two anaplastic thyroid carcinoma, one parathyroid carcinoma
and one spindle cell neoplasm). The histopathology of the remaining two patients were

not found.

154 patients (80.53%) stayed in the ICU for one day. The length of ICU stay for the
remaining 24 (13.62%), 8 (4.21%) and 4 (2.10%) patients was two, 3 to 5 and 6 t0o10

days respectively.

7 patients had neck dissections. 6 of them had central and ipsilateral dissections vs.
one bilateral and central neck dissection.-Out of the 190 patients, three (1.57%)
developed hematoma, two (1.05%) had bilateral vocal cord palsy and no patient had
tracheomalacia. The patients who developed hematoma were all females aged 55, 72
and 30 years, of which two had total thyroidectomy for malignancy without neck
dissection and one had lobectomy for benign disease. One of the total thyroidectomy
patients had previous parathyroid surgery.

Table 1: Characteristics of patients who developed post thyroidectomy hematoma.

Total Hematoma P-value
n (%) n (%)
Gender
Male 19(10%) 0(0.0%) 0.561
Female 171(90%) 3(100%)
Age 45 or less 93(48.9%) 1(33.3%) 0.586
Age above 45 97(51.1%) 2(66.7%) :
Types of thyroidectomy
Total Thyroidectomy 122(64.2%) 2 (66.7%) 0.929
Lobectomy 68(35.8%) 1(33.3%)
Surgery
Index surgery 178(93.7%) 2 (66.7%) 0.052
Redo 12(6.3%) 1(33.7%)
Histology
Benign 122(64.9%) 2(66.7%) 0.948
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Malignant

| 66(35.1%) |

1(33.3%) |

Justified admissions were 22 (11.57%) cases vs. 88.4% (168/190) unjustified. Of the

22 ICU admissions, two were unexpected (9.09%) and were related to post-operative

hematoma. The remaining 20 cases (90.90%) were anticipated. Altogether 1.05%

(2/190) cases had unpredicted ICU admissions.

154 patients of the unjustified group stayed in the ICU for one day only, while 14 stayed

for two days. All of them had uneventful hospital stays. All the 168 patients were

eventually discharged safely from the ward.

Table 2: Comparison between justified and unjustified groups

Total Justified Unjustified P-value
n (%) n (%) n (%)
Gender
Male 19(10%) 2(9.1%) 17(10.1%) 0.880
Female 171(90%) 20(90.9%) 151(89.9%)
Age
45 or less 93(48.9%) 9(40.9%) 84(50.0%) 0.423
Above 45 97(51.1%) 13(59.1%) 84(50.0%)
Comorbidity
With comorbidities 107(56.30%) 12(54.50%) 95(56.50%) 0.859
Without comorbidities 83(43.70%) 10(45.50%) 73(43.50%)
Histology
Benign 122(64.9%) 11(50.0%) 111(66.9%) 0119
Malignant 66(35.1%) 11(50.0%) 55(33.10%) :
Types
Thyroidectomy 122(64.2%) 17 (77.3%) 105 (62.5%) 0.174
Lobectomy 68(35.8%) 5(22.7%) 63(37.5%)
Surgery
Index surgery 178(93.7%) 19(86.4%) 159 (94.6%) | 0.133
Redo surgery 12(6.3%) 3(13.6%) 9(5.4%)
ICU stay
One day 154(81.1%) 19 (86.4%) 135(80.4%)
2 days 24(12.6%) 3(13.6%) 21(12.5%) 0.642
3-5 days 8(4.2%) 0(0.00%) 8(4.8%)
6-10 days 4(2.1%) 0(0.00% 4(2.4%)
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Table 3. Indications that justified ICU admission

Indication

Exacerbation of
underlying conditions

Intraoperative bleed
requiring transfusion

Evacuation of
hematoma

Re-intubation for
Stridor

Sternotomy / neck
dissection

Anaesthetic
considerations

Number

7 neck dissection

5 sternotomies

Comment

Well known cardiac
patients with previous CCF

79-year-old lady, known
with carotid body tumour,
parotid tumour,
Hypertension. She had
total thyroidectomy.

Two had total
thyroidectomy, one of them
was redo who developed
bilateral vocal cord palsy
as well.

One had left lobectomy
developed small
hematoma on day two with
no airway compromise.

Two had bilateral vocal
cord palsy that required
tracheostomy while the
other two were extubated
on the second day with no
evidence of nerve injury.

Extensive surgery

Difficult intubation

Predicted need for
ICU?

Yes

Both with Significant
comorbidity, one had
sternotomy

Yes.
Had sternotomy for
retrosternal extension.

Two admissions were
not predicted while the
third one needed ICU
because of bilateral
vocal cord palsy.

Compromised airway.

Yes.

Yes.

Note: there were 22 cases of justified ICU admission with 26 indications because
some patients had more than one reason to be in ICU.

17 |Page



Number of patients

Number of patients

180
160
140
120
100
80
60
40
20

154

1

day

ICU LENGTH OF STAY

E unjustified = justified

14 10 8
= =
2 days 3to 5 days

Figure 1(a): Length of ICU stay

180
160
140
120
100
80
60
40
20

4

6 to 10 days

OVERALL LENGTH OF STAY

E unjustified & justified

14 10 8
= = =
3 days 4 to 5 days 6 to 10 days

Figure 1(b): Length of overall hospital stay

18| Page

4

more than 10
days



Predicted vs not predicted out of

. L] . o ?
Justified admissions? those 22 justified admissions?

Justified
12%

@

B Not justified

M Justified

M Predicted

Not
justified
88%

 Not predicted

Figure 2 Figure 3

Justified vs non justified admissions. Predicted vs unpredicted justified admissions.

Discussion

Thyroid surgery in the hands of a skilled surgeon in a high volume centre is a
relatively safe procedure (5, 10). It is usually performed in healthy patients with little
or no comorbidities. The significance of a comorbidity on its own can be an indication
for ICU admission (15). Although the role of comorbidities as predictors of ICU need
is crucial, it is beyond the scope and objectives of this study. As an elective surgery,
there is always enough time for proper preoperative assessment and optimisation.
This policy is the standard of care in our unit. In retrospect, none of our patients had

any comorbidities worsened postoperatively.

The need for additional surgery, namely, neck dissection and sternotomy were
already planned pre-operatively. Such procedures require strong analgesia and
sedation that justify ICU / high care admission. In our study, most of our patients who

had these kinds of operations required at least a 24 hour ICU stay. Furthermore,
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some patients desaturated and required re-intubation and therefore a longer ICU

stay.

The incidence of hematoma was 1.57%, which is comparable to what was reported
by Rosat et al., (2004) and Liu et al., (2017) at 1.2% and 1.44% respectively.
Although Liu et al., (2017) and Weiss et al., (2014) had identified some groups e.g.
age (above 45 years) and male gender as risk factors for hematoma, we could
neither prove nor disprove that due to the smaller sample size. However, we believe
that age and gender alone are unlikely to influence the incidence of bleeding since
there are many confounding variables that can account for the bleeding. A huge
goitre can leave an empty space that is filled with hematoma (10). Coagulopathy
secondary to underlying conditions can account for abnormal bleeding. Surgical

technique and energy devices can all affect the bleeding rate (8).

Vocal cord palsy in our study was 1.05% vs 1% which is similar as reported by Rosat
et al., (2004). The manifestations of this condition can be detected early in the
immediate postoperative period before the patient is sent to the ward, and
appropriate management can be provided. In such a case, the need for ICU can be
determined before leaving the theatre. It is possible that the incidence of vocal cord
palsy is under-reported since not all nerve palsy are clinically detected and
laryngoscopy are not done routinely post-operatively in our practice. We prefer to
delay it until two weeks later to expect some cases of neurapraxia to resolve,
although we recognize that temporary neurapraxia can take up to 6 months to

resolve (17).
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The justified need for ICU was 11.57% which is similar to the findings of Kolawole et

al., (2009), in Nigeria at 11.8% (15).

The need for ICU falls into 3 categories,

Category 1. Pre-operative prediction.

a. Patients with known significant comorbidities that can be exacerbated

by surgery.

b. The planned surgical approach (sternotomy, neck dissection)

Category 2: Intra-operative prediction.

a. Difficult intubation
b. Significant Intraoperative bleeding.

c. Stridor after trial of extubation.

Category 3: Unpredicted cases

Two of the three patients who developed post-operative hematoma had none of the
pre-operative or intra-operative predictors of ICU admission. When life threatening
hematoma occurs, it is almost invariably an acute event in the immediate post-
operative period while the patient is still in the recovery room. However, delayed

hematoma is gradual and can be dealt with in the general ward.

Limitations

e This is a descriptive observational study with a sample size that is not big
enough to identify the risk factors of different post thyroidectomy

complications.
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e |dentifying the severity of comorbidities and determining which of them are
considered justified indications for ICU admission were based on the clinical
records of the pre-operative assessments by the surgeon, anaesthetist, and /
or physician. Precise definition of significance of comorbidities may require
application of different clinical criteria and scores. Such scores can be applied
with more accuracy in the setting of a prospective study. However, as a
retrospective study, lack of some clinical details made calculation of these
scores difficult.

e Our observations were limited to the immediate post-operative complications
that could justify ICU need. Long-term complications such as permanent
hypocalcaemia were not recorded and analysed as they were not the focus of

the study.

Conclusion

Routine ICU admissions post thyroidectomy were not justified in the majority of
cases (88.42%). Although 11.57% of patients had justified ICU admission,

unpredicted ICU admission was rare (1.06%)

Recommendation

The need for ICU beds should be individualised. A prospective study to correlate
goitre characteristics and type of surgical approach with the rate of surgical

complications is advised to better identify the ICU candidates.
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