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Introduction
Thyroid surgery results in altered function of the thyroid 

gland, corresponding to the extent of resection. The change 
in functionality will manifest biochemically, clinically or 
both ways. This disorder in thyroid function is called Dys-
thyroidism. Biochemical changes can be detected earlier 
than clinical manifestations and are based on the key hor-
monal assays of Thyroid Stimulating Hormone (TSH), Thy-

roxine (T4) and Triiodothyronine (T3).1,2 The sub-clinical or 
pre-clinical patient has a high risk of progressing to clinical 
disease and should be identified and treated early.3 These 
assays are considered the gold standard in assessing and 
predicting functionality of thyroid gland tissue. TSH mea-
surement is the most sensitive,2,4,5 since in the presence of 
an intact hypothalamus-pituitary-thyroid axis, its level will 
change before the free -T4 and free -T3 levels,2,4-7 so it should 
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be used as the first line test. Conversely, a normal TSH level 
virtually excludes significant thyroid dysfunction. Current 
standards necessitate that laboratories use at least third gen-
eration TSH assays with a functional sensitivity of <0.01mi-
U/L.4,5 Sensitivities of 0.004 mIU/L or <0.002 µIU/ml can be 
achieved with 4th and 5th generation assays respectively,1 for 
detecting much lower levels of TSH, especially for patients 
on suppressive therapy for thyroid cancer.8,9

In addition to surgery, other factors may alter thyroid 
function,1,2,9,10 such as autoimmune antibodies and infections 
causing thyroiditis with attendant hypothyroidism, Graves’ 
disease associated with hyperthyroidism, or genetic anom-
alies leading to thyroxine resistance and TSH-receptor dys-
function.2,6

Presence of interfering antibodies may lead to spurious 
results.2,6 Some drugs do interfere with thyroid function and 
readings.1,2,9,11 Generally, all these factors should be consid-
ered while assessing thyroid dysfunction. Chronic alcohol 
use also reduces thyroid function,12 and obesity is generally 
associated with higher serum TSH and thyroid hormones.13

Timing of the test is equally important; pre-prandial test-
ing (on starved patients) should be avoided as it is associ-
ated with increased incidence of sub-clinical hypothyroid-
ism.1,2,9,14 The biochemical tests should be correlated with the 
clinical picture before drawing a supplementation plan, this 
improves accuracy of diagnosis so that over-treatment or un-
der-treatment is avoided.

This study aimed to assess the prevalence and pattern of 
sub-clinical dysthyroidism following thyroid surgery in our 
setting and thereby establish adequacy of monitoring and 
treatment or supplementation of these patients.

Methods
This was a prospective non-interventional cohort study car-
ried out at Mulago National Referral Hospital, in Uganda. At 
the endocrine surgery unit, among other operations, about 4 
thyroidectomies are carried out per week or ~200 per year.15 
The thyroid conditions operated include multi-nodular goi-
tres, Grave’s disease, thyroid nodules and malignancy.15 All 
patients are euthyroid or corrected to euthyroid state  before 
surgery.
In 2014, 40 patients underwent conventional thyroidectomy, 
with the extent of surgery/type of thyroidectomy determined 
independently by individual patient factors and the handling 
surgeon. After surgery those who consented to participate in 
the study were consecutively recruited. All the patients were 
followed up to the end-point of the study – at 12months. 
During this time, those with intervening problems were 
investigated and managed accordingly. At 12months, the 
patients were assessed for features of hyperthyroidism and 
hypothyroidism and the clinical findings and the thyroid 
hormone profile (TSH, T4 and T3 levels) were documented.
The hormonal assays were done using an ISO certified Cobas 
6000 analyser in the accredited clinical chemistry laborato-

ry of the hospital. Samples were drawn into red-top blood 
collection tubes and delivered to the laboratory within 2hrs. 
Turnaround time was between 5-12hrs dependent on load.
Results analysis: The participants’ demographic data was 
grouped into continuous and categorical variables, and an-
alysed as means and proportions respectively. The patient 
independent variables and the corresponding TFT measure-
ments were tallied and tabulated into contingency tables. 
The prevalence and pattern of dysthyroidism was analysed 
statistically against the patient demographic, clinical and 
peri-operative variables for significance - using Fischer’s Ex-
act Test or Pearson’s chi-square test for the categorical vari-
ables, and independent T-test for the numerical variables, at 
a confidence interval of 95%. The statistical significance was 
at a p-value of <0.05. Statistical analysis package stata version 
13 was used.
Consent to participate in the study was obtained from all 
participants, and ethical approval was granted by the Mulago 
Hospital Ethics Committee.

Results
The study cohort comprised of 40 participants (n=40), 

with a mean age of 44.3years, ranging from 19 – 70years. 
92.5% were female. The most frequently offered surgery was 
sub-total thyroidectomy (55%), followed by near total-(25%) 
and total thyroidectomy (20%). 20% of the patients had 
medical co-morbidities.

A total of 10 (27.8%) patients received thyroxine supple-
mentation soon after surgery or during routine follow-up. 
Of these, only one did not have dysthyroidism at the time 
of study follow-up. In other words, most of the patients 
(90%) who were on thyroxine supplement still developed 
dysthyroidism, and this was significant statistically (P-val-
ue= 0.017). The type of surgery had the greatest significance 
(P-value= 0.000) where by the majority of those who under-
went total or near total thyroidectomy ended up with dysthy-
roidism, despite the fact that most of them had been started 
on thyroxine supplementation soon after surgery. 22.7% of 
those who underwent sub-total thyroidectomy developed 
dysthyroidism, indicating failure of their remnant thyroid 
tissue to regain normal function, which corresponds to 
some reports highlighting the onset of hypothyroidism after 
sub-total thyroidectomy.16

The overall prevalence of dysthyroidism in this cohort 
was high at 52.5% (more than half the participants). Dys-
thyroidism was commonest among the 40-60yr age group 
(Figure 1) probably because they were the biggest age 
group. Notably, a bigger proportion (72.7%) of the young-
er age group (< 40years) had dysthyroidism, while among 
the elderly (> 60years) only 1 out of 5 had dysthyroidism. 
According to gender, dysthyroidism occurred more among 
the females who represented  the great majority of the study 
group. About half of the females, and all males had dysthy-
roidism but this was not statistically significant. Despite be-
ing corrected to euthyroid state before surgery, patients with 
prior hyperthyroidism were more likely to have post-opera-
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Table 1: Characteristics of the study population with regard to dysthyroidism  
      Dysthyroidism  

No Yes Total No Yes Total 
 

 
N N N % % % 

 

Patient age group 
     

<40 3 8 11 27.3 72.7  100 
 

40-<60 11 12 23 47.8 52.2 100 
 

>=60 4 1 5 80 20 100 
 

Total 18 21 39 46.2 53.8 100 
 

Pearson Χ2= 3.909 
     

P-value= 0.142 
      

Gender of the patient 
     

Female 19 18 37 51.4 48.6 100 
 

Male 0 3 3 0 100 100 
 

Total 19 21 40 47.5 52.5 100 
 

Pearson Χ2= 2.934 
     

P-value= 0.087 
      

Medical comorbidities 
     

Yes 6 2 8 75 25 100 
 

No 13 19 32 40.6 59.4 100 
 

Total 19 21 40 47.5 52.5 100 
 

Pearson Χ2= 3.033 
     

P-value= 0.082 
      

Resection done  
     

Sub-total 17 5 22 77.3 22.7 100 
 

Near-total 1 9 10 10 90 100 
 

Total 1 7 8 12.5 87.5 100 
 

Total 19 21 40 47.5 52.5 100 
 

Pearson Χ2= 17.389 
     

P-value= 0.000 
      

Taking thyroxine supplement 
     

Yes 1 9 10 10 90 100 
 

No 14 12 26 53.8 46.2 100 
 

Total 15 21 36 41.7 58.3 100 
 

Pearson Χ2= 5.713 
     

P-value= 0.017 
      

 

Figure 1. Pattern of dysthyroidism among post-thyroidectomy patients.  
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tive dysthyroidism (71.4%), but this was also not statistically 
significant.

Only two patients (25%) with medical co-morbidities 
had dysthyroidism but this was statistically  insignificant. 
The type of resection done had great statistical significance, 
with a large percentage of those who had total and near total 
thyroidectomy (90% and 87.5%) respectively, having dysthy-
roidism.

According to Figure 1, the commonest form of dysthy-
roidism was hypothyroidism as depicted by the high TSH 
(blue bar) in the TSH column, this also corresponds to the 
proportionately high number of patients with low T4.

Discussion
This study revealed that the prevalence of sub-clinical 

dysthyroidism in our setting is high (52.5%), indicating that 
despite the lack of overt signs and symptoms, a significant 
number of our post thyroidectomy patients will quietly tran-
sit and slip into clinical dysthyroidism. Notably, a big pro-
portion (72.7%) of the younger age group (< 40years) had 
dysthyroidism, compared to only 20% among the elderly 
(> 60years), which is ironic because young people would be 
expected to have more intact physiology to ensure robust 
thyroid function regeneration. Despite being corrected to 
euthyroid state before surgery, patients with prior hyperthy-
roidism were more likely to have post-operative dysthyroid-
ism (71.4%), but this was not statistically significant. Many 
of these had sub-total thyroidectomy for Grave’s disease 
where the remnant thyroid tissue probably continued to hy-
per function. Though not supported by most international 
guidelines, sub-total instead of total thyroidectomy is still 
offered in such settings where there is concern over the pa-
tients’ ability to afford lifelong thyroxine replacement ther-
apy.

The commonest form of dysthyroidism was hypothy-
roidism, indicating that our patients either delay to start, 
miss out, or are being under-dosed on thyroxine replace-
ments. Another reason may be poor adherence to thyroxine 
therapy prescriptions. Patients should swallow the tablets in 
fasting state,17 and in our setting they are instructed to take it 
early morning before breakfast. The issue of compliance here 
is very pertinent considering that the proportion of dysthy-
roidism among those already on thyroxine supplementation 
was way high, and this was statistically significant (p=0.017). 
Regarding type of surgery, the sub-groups affected most 
were total and near-total thyroidectomy (p=0.000) which 
automatically precipitate hypothyroidism, but both forms 
of dysthyroidism are witnessed here, further revealing that 
while many were being under-supplemented, others were ac-
tually being over supplemented or taking excess thyroxine. 
(see graph 1; T4 column – blue & brown bars). Patients af-
ter incomplete or sub-total thyroidectomy are considered to 
have enough remnant tissue to regain full thyroid function 
after restoration of the hypothalamus-pituitary-thyroid axis 
which should occur in 4 to 8 weeks, so onset of hypo-thy-
roidism indicates significant delay or failure to recover this 
function.16,18,19 The rate, sufficiency or failure of recovery will 

depend on patient specific factors,1,9 like co-morbidities, age 
and sex,16,20 as well as the pre-operative hormonal levels of 
thyrotropin (TSH), thyroglobulin (TG), anti-thyroglobulin 
(ATA), and anti-microsomal antibody (AMA)21 - which are 
all recognised predictors of post-operative hypothyroid-
ism.19,21 This also underscores the fact that sub-total thyroid-
ectomy done with the intention of preserving normal func-
tion is not always rewarding.16 It is important to remember 
that this hypothyroidism can also be caused by a pre- or 
post-operative thyroiditis, among other causes.16,19,21 Con-
versely, a state of hyperthyroidism can also recur or occur 
due to Grave’s disease involving the thyroid remnant.16

Following lobectomy, some studies have reported a 
14.3% incidence of hypothyroidism, requiring thyroxine 
supplementation.19 In other reports the risk of these patients 
developing thyroid insufficiency in their lifetime is higher, 
at 21%21 or up to 28%.19 The onset of overt hypothyroidism 
following surgery is gradual and may be preceded by sub-
clinical hypothyroidism for many years.21 Assessment of thy-
roid function in these patients is recommended four to eight 
weeks after surgery, followed by quarter yearly for the subse-
quent year or 2 years,19 and then annually indefinitely.16,22,23 
However, more frequent monitoring is relevant because pa-
tients regain full thyroid function at different rates, while the 
metabolic demands of others may change from time to time; 
influenced by factors including advancing age, changing na-
ture of work/occupation/lifestyle and concurrent illnesses or 
physiological stress. Those with sub-clinical hypothyroidism 
(elevated TSH) are more likely to progress to clinical hy-
pothyroidism,1,3 so adequate and timely thyroxine replace-
ment should be administered accordingly.19,23 The transitory 
sub-clinical period provides a window of opportunity to do 
the TFTs and identify the dysthyroidism early to prevent 
overt disease.16 Thyroid function tests at the extremes of the 
normal range may indicate early thyroid dysfunction and re-
peat tests are indicated in such situations.1,6,8

In our setting many patients come from distant rural 
communities where qualified medical personnel and com-
petent laboratories are scarce, making frequent monitoring 
very difficult to ensure. Indeed patients cited high transport 
costs and hardships of travelling long distances as limitations 
to medical reviews. There’s also reluctance to request for or 
do laboratory tests more frequently due to financial con-
straints. TFTs cost ~ $25-45, which is a limitation for most 
patients.15

Despite such socio-economic challenges, ensuring ad-
equate and effective thyroxine supplementation among 
post-thyroidectomy patients requires more frequent follow 
up and assessment, accurate hormonal assays, appropriate 
dosing or dose adjustment1,2,16 based on objective need as-
sessments like body weight (mg/kg) and body mass index 
(BMI),24 intense counselling on compliance and closer su-
pervision of those on supplements. Endocrine Unit-based 
dispensing of thyroxine supplements would ensure that 
thorough instructions are passed on.

This study is limited by the small population, so a repeat 
with a bigger sample size would give more valid findings. 
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Possible assay interference was pre-emptied by ensuring 
thorough quality assurance as indicated in the methods, and 
other possible factors interfering with the thyroid function 
like drugs,1,11 alcohol use,9 and obesity13 have been ruled out 
among participants in this study. A study to specifically as-
sess factors influencing compliance to treatment with thy-
roxine among post-thyroidectomy patients in this setting is 
called for.

Conclusions
There is high prevalence of undetected dysthyroidism in 
post-thyroidectomy patients in our centre, and probably our 
broader setting, mainly manifesting as hypothyroidism. A 
significant number of patients seem to be receiving inade-
quate thyroxine treatment. There is need to identify, prevent 
or correct all possible factors affecting adequate supplemen-
tation of post-thyroidectomy patients. These patients should 
be monitored regularly/frequently and offered effective thy-
roxine supplementation doses calculated from objective as-
sessments like weight or BMI.

Competing interests
All authors declare that they have no competing interests 
related to this work.

References
1. Shashank R Joshi. Laboratory Evaluation of Thyroid Function. 

Supplement to Journal of Association of Surgeons of India (JAPI) 2011; 
vol. 59, 14-20.

2. Koulouri O, Moran C, Halsall D, Chatterjee K, Gurnell M. Pitfalls in 
the measurement and interpretation of thyroid function tests. 
Best Pract Res Clin Endocrinol Metab. 2013;27(6). doi:10.1016/j.
beem.2013.10.003. PMCID: PMC3857600.

3. Imaizumi M, Sera N, Ueki I, Horie I, Ando T, Usa T et al. Risk for progression 
to overt hypothyroidism in an elderly Japanese population with 
subclinical hypothyroidism. Thyroid. 2011;21(11). doi: 10.1089/
thy.2010.0411.

4. Amaral de Carvalho C, Perez CLS, Ward SL. The clinical use of thyroid 
function tests. Arq Bras Endocrinol Metab. 2013;57(3). doi.org/10.1590/
S0004 – 27302013000300005.

5. Grebe KS. Thyroid Function Testing: A Brief Update. 2009 Apr. Mayo 
Foundation for Medical Education and Research, Mayo medical 
laboratories, Mayo clinic.

6. Clarke SEM. Investigation of the thyroid gland. Surgery (Oxford). 2003; 
21(12). doi.org/10.1383/surg.21.12.291.25175.

7. Staub JJ, Noelpp B, Gräni R, Gemsenjäger E, Hauenstein M, Girard J. 
The relationship of serum thyrotropin (TSH) to the thyroid hormones 
after oral TSH-releasing hormone in patients with preclinical 
hypothyroidism. J Clin Endocrinol Metab. 1983;56(3). doi.org/10.1210/
jcem-56-3-449. PMID: 6401757.

8. Spencer CA.  Assay of Thyroid Hormones and Related Substances. 
Thyroid Disease Manager, January 1, 2013 / In: De Groot LJ, Chrousos 
G, Dungan K, Feingold KR, Grossman A, Hershman JM, et al. editors. 
Endotext [Internet]. South Dartmouth (MA):MDText.com, Inc.; 2000-
2017 Feb 20. [NCBI Bookshelf ]

9. Hannoush ZC, Weiss RE. Thyroid Hormone Replacement in Patients 
Following Thyroidectomy for Thyroid Cancer. Gil Z, Zolotov S, 
eds. Rambam Maimonides Med J. 2016; 7(1):e0002. doi:10.5041/
RMMJ.10229. PMCID: PMC4737508.

10. Haarburger D. Thyroid disease: Thyroid function tests and 
interpretation. CME.2012;30(7).

11. Dong BJ. How medications affect thyroid function. West J Med. 
2000; 172(2). PMCID: PMC1070767.

12. Balhara YPS, Deb KS. Impact of alcohol use on thyroid function. 
Indian J Endocrinol Metab. 2013;17(4). doi:10.4103/2230-
8210.113724. PMCID: PMC3743356.

13. Laurberg P, Knudsen N, Andersen S, Carlé A, Pedersen IB, 
Karmisholt J. Thyroid Function and Obesity. Eur Thyroid J. 2012;1(3). 
doi:10.1159/000342994. PMCID: PMC3821486.

14. Nair R, Mahadevan S, Muralidharan RS, Madhavan S. Does fasting 
or postprandial state affect thyroid function testing? Indian J 
Endocrinol Metab. 2014;18(5). doi:10.4103/2230-8210.139237. 
PMCID: PMC4171896.

15. Fualal J, Moses W, Ozgediz D, Jayaraman S, Nalugo M, Duh 
QY, Gosnell J, Kebebew E. Characterizing thyroid disease and 
Identifying Barriers to care and treatment in Uganda. World J. 
Endoc. Surg. 2012; 4(2).

16. Limonard EJ, Bisschop PH, Fliers E, Nieveen van Dijkum EJ. 
Thyroid Function after Subtotal Thyroidectomy in Patients 
with Graves’ Hyperthyroidism. Sci Worl J. 2012;548796. doi: 
10.1100/2012/548796, PMCID: PMC3290451.

17. Bach-Huynh TG, Nayak B, Loh J, Soldin S, Jonklaas J. Timing 
of Levothyroxine Administration Affects Serum Thyrotropin 
Concentration. Int J Clin Endocrinol Metab. 2009; 94(10). https://
doi.org/10.1210/jc.2009-0860

18. Adlin V. Subclinical hypothyroidism: deciding when to treat. Am 
Fam Physician. 1998 15; 57(4).

19. Thyroid hormone replacement after thyroid lobectomy, Samantha 
JS, Susan CP, Liu J, Schaefer S, Sippel RS, Chen H. Surgery. 2009; 
146(4). doi: 10.1016/j.surg.2009.06.026, PMCID: PMC 2755641, 
NIHMSID: NIHMS133273.

20. Schäffler A. Hormone Replacement after Thyroid and Parathyroid 
Surgery. Deutsches Ärzteblatt Int. 2010;107(47). doi:10.3238/
arztebl.2010.0827. PMCID: PMC3003466.

21 Cho JS, Shin SH, Song YJ, Kim HK, Park MH, Yoon JH, et al. Is it 
possible to predict hypothyroidism after thyroid lobectomy 
through thyrotropin, thyroglobulin, antithyroglobulin, and anti-
microsomal antibody? J Korean Surg Soc. 2011; 81(6). doi:10.4174/
jkss.2011.81.6.380. PMCID: PMC3243854.

22. Ubhi CS. Thyroidectomy and its complications. Surgery(Oxford). 
2003;(21)12. doi.org/10.1383/surg.21.12.301.25166.

23. Ross DS. Subclinical hyperthyroidism: possible danger of 
overzealous thyroxine replacement therapy. Mayo Clin Proc. 1988; 
63(12).

24. Ojomo KA, Schneider DF, Reiher AE, Lai N, Schaefer S, Chen H, 
et al. Using BMI to Predict Optimal Thyroid Dosing Following 
Thyroidectomy. J Am Coll Surg. 2013;216(3). doi:10.1016/j.
jamcollsurg.2012.12.002.


