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Introduction: Poland syndrome is defined primarily by congenital absence of the pectoralis major. Thyroid hemiagenesis is the
congenital absence of a single thyroid lobe. The combination of both pathologies has not been previously described.
Case presentation: Poland syndrome is a rare congenital condition characterised by aplasia or hypoplasia of the pectoralis
major muscle, associated to varying degrees with malformation of the ipsilateral upper limb. It is often accompanied by
other congenital abnormalities, but the presence of a single thyroid lobe is exceptional. We report to our knowledge the
first observation of thyroid hemiagenesis and Poland syndrome.
Observation: A 19-year-old female was referred for chronic right neck swelling. On physical examination, she had a relatively
small stature but an overall normal appearance. Neck examination revealed a mobile 3 cm right firm thyroid nodule. There was
complete absence of the left breast and pectoralis muscles, with normal development on the right. The left hand was relatively
small and exhibited syndactyly. Biochemical testing revealed normal thyroid function. Neck ultrasound revealed complete
absence of the left thyroid lobe and the presence of a well-circumscribed hypoechoic 3 cm right thyroid nodule without
calcifications, TIRADS score 3. The patient was diagnosed with Poland syndrome, a 3 cm right thyroid nodule, and agenesis
of the left thyroid lobe. Her consent was obtained for a right thyroid lobectomy due to the cosmetic impact of the nodule,
as well as the small risk that this represented a thyroid malignancy. An uncomplicated right thyroid lobectomy was
performed. Final surgical pathology was consistent with a 3 cm benign follicular adenoma.
Conclusion: Poland syndrome and thyroid hemiagenesis are both rare congenital malformations. Their association has not
been previously described. Prior to surgery, the patient must be informed of the mandatory need for lifelong thyroid
hormone replacement.

Introduction
Poland syndrome is defined primarily by congenital absence of
the pectoralis major.1,2 Thyroid hemiagenesis is the congenital
absence of a single thyroid lobe.3,4 The combination of both
pathologies has not been previously published. We report to
our knowledge the first observation of thyroid hemiagenesis
and Poland syndrome, in a young Senegalese female.

Case presentation
A 19-year-old female was referred to the otolaryngology depart-
ment of a major tertiary referral and teaching hospital in Dakar,
Senegal, for chronic right neck swelling, now causing a degree
of physical disfigurement (Figure 1). She denied any compres-
sive symptoms, such as pain, pressure, dysphagia, dyspnoea
or voice change. She denied systemic symptoms of fever,
sweats or weight loss. There were no symptoms of hypothyroid-
ism or hyperthyroidism.

On physical examination, she had a relatively small stature but
an overall normal appearance. There were no overt signs of
hypothyroidism or hyperthyroidism. Vitals were within normal
limits, without tachycardia. Neck examination revealed a
mobile 3 cm right thyroid nodule that was firm, without cervical
adenopathy. There was complete absence of the left breast and
pectoralis muscles, with normal development on the right
(Figure 2). The left hand was relatively small and exhibited syn-
dactyly (Figure 3). The lower extremities were normal and sym-
metric (Figure 4).

Biochemical testing revealed normal thyroid function. Neck
ultrasound revealed complete absence of the left thyroid lobe
and the presence of a well-circumscribed hypoechoic 3 cm
right thyroid nodule without calcifications, TIRADS score 3
(Figures 5 and 6). There was no abnormal cervical adenopathy.
Chest X-ray revealed dextrocardia (Figure 7).

The patient was diagnosed with Poland syndrome, a 3 cm right
thyroid nodule and agenesis of the left thyroid lobe. Her
consent was obtained for a right thyroid lobectomy due to
the cosmetic impact of the nodule, as well as the small risk
that this represented a thyroid malignancy.

An uncomplicated right thyroid lobectomy was performed. In
the operating room it was noted that the isthmus did not
extend onto the left side of the neck, and did not require div-
ision. The patient did well and was discharged on the first post-
operative day on thyroid hormone replacement. There was no
evidence of hypoparathyroidism, and there were no postopera-
tive complications. Final surgical pathology was consistent with
a 3 cm benign follicular adenoma.

Discussion
Most descriptions of Poland syndrome characterise it as a rare
congenital syndrome causing hypoplasia or agenesis of the pec-
toralis major. The first description was made in 1841 by Alfred
Poland, then a student of anatomy.2,5,6 The pathogenesis of
Poland syndrome is not well understood. The most accepted
theory postulates that a vascular accident during the sixth
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week of embryological development results in the disruption of
blood flow in the subclavian and vertebral arteries and their
branches on the affected side.7 Most often the abnormality
occurs on the right chest.

Frequently associated findings include ipsilateral mammary
agenesis and syndactyly,2 as in our patient. Thyroid hemiagen-
esis is an often asymptomatic congenital malformation, in
which one thyroid lobe fails to form.8 Most patients are euthyr-
oid.9 The first description was in 1895 by Marshall.3 The patho-
genesis of thyroid hemiagenesis remains obscure, most theories
suggesting a genetic link, based on familial clusters.10,11 The
descent of the thyroid primordium from the primitive pharynx
to its eventual location is closely associated with migration of
the aortic sac and its branches. Therefore, many theorise that
abnormal vascular development is the cause of thyroid

hemiagenesis.12,13 Agenesis of the left lobe is most frequent,
occurring 68–80% of the time,8 as in our patient.

Conditions reported to be associated with thyroid hemiagenesis
have included parathyroid disorders, right aortic arch and Down
syndrome.14–17 Usually thyroid function is normal, but average
TSH levels are higher than in patients with normal bilateral
thyroid lobes.18,19 Thus there is rarely a need for treatment,
unless a patient develops hypothyroidism related to Hashimo-
to’s disease. Elevated TSH levels are thought to lead to a com-
pensatory increase in the size of the one lobe that is present,
and some investigators have shown increased nodular
disease, as was seen in our patient.18

Thyroid hemiagenesis is often discovered by ultrasound or scin-
tigraphy during an evaluation of thyroid dysfunction or

Figure 1: Chronic right neck swelling causing physical disfigurement
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contralateral goitre, as in our patient.4,8 Otherwise it may be dis-
covered incidentally during cervical imaging for unrelated
reasons.20 Ultrasound is the examination of choice for evaluat-
ing the thyroid, as it is best able to characterise the nature of
the thyroid parenchyma and nodular disease.20,21

In cases of hemiagenesis, it confirms the absence of one
lobe and provides detailed information regarding the contral-
ateral thyroid. It is also readily available and low in cost.22,23

Both anomalies are quite rare, with Poland syndrome
estimated at 1–3 cases per 100 000 people,2,5,7 while

thyroid hemiagenesis is thought to be present in 0.025–
0.2% of the population.19,24–26 Most studies more commonly
report thyroid hemiagenesis in females, which was up to
seven times more prevalent in the study by Ruchala
et al.,18 but there are reports of a slightly higher male
predominance.19

Poland syndrome has been described in association with other
congenital abnormalities including Sprengel deformity of the
scapula, Klippel–Feil spinal abnormalities, as well as both
Moebius and Adams–Oliver syndromes.5 Association of left-

Figure 2: Absence of the left breast and pectoralis muscles, with normal development on the right
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sided Poland syndrome and dextrocardia is not uncommon. The
theory most cited as an explanation for this is that hemiagenesis
of at least 2 ribs pushes the developing heart to the right.27

Most often in cases of Poland syndrome in women, it is the
lack of development of breast tissue that is most troubling for
the patient, and ultimately prompts a consultation for cosmetic
surgical repair.1,5 However, in our patient, this was not the case,
and her main aesthetic concern was the visible right-sided
goitre.

Typically, thyroid lobectomy and isthmusectomy are performed
for one of the following reasons: an FNA suggestive or diagnos-
tic of thyroid carcinoma, a unilateral compressive nodule, a toxic
adenoma, or a large nodule causing disfigurement. Usually, the

approach to a nodule such as the one present in our patient
would be to obtain a fine-needle aspiration (FNA) biopsy after
assessment of thyroid function with a serum thyroid stimulating
hormone (TSH) assay. However, biopsy was not performed in
this case because the patient requested lobectomy for cosmetic
reasons.

Conclusion
Poland syndrome and thyroid hemiagenesis are both rare con-
genital malformations. Their association has not been pre-
viously described. Since the theories behind the causation of
each pathology remain unclear, this case may reveal an under-
lying association. Based on our findings, when evaluating
patients with Poland syndrome and thyroid disease, an

Figure 3: Small left hand exhibiting syndactyly
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Figure 4: Normal, symmetric lower extremities
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Figure 5: Neck ultrasound showing absence of the left thyroid lobe and the presence of a 3 cm hypoechoic right thyroid nodule without calcifications
(front/back/side view)

Figure 6: Neck ultrasound showing absence of the left thyroid lobe and the presence of a 3 cm hypoechoic right thyroid nodule without calcifications
(front/back/side view)
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ultrasound of the thyroid should be obtained to assess for the
possibility of hemiagenesis. If present, the patient must be
informed prior to thyroid lobectomy of the mandatory need
for lifelong thyroid hormone replacement. Of course, the ultra-
sound findings will also inform the medical team that such a
patient needs to be started on thyroid hormone replacement
postoperatively, unlike a typical lobectomy patient, who
would be discharged without replacement and undergo TSH
testing later.

Disclosure statement – No potential conflict of interest was
reported by the authors.

Funding – The authors reported there is no funding associated
with the work featured in this article.

ORCID
Cheikh Ahmedou Lame http://orcid.org/0000-0003-4718-2975

References
1. Benzalim M, Berghalout L, Elfakir S, et al. [Poland syndrome: about a

case and review of the literature]. Pan Afr Med J. 2017;26:12.
2. Carragee EH, Arleo EK. Poland’s syndrome: when there is no breast.

Breast J. 2017;23(6):726–30.
3. Burman KD, Adler RA, Wartofsky L. Hemiagenesis of the thyroid

gland. Am J Med. 1975;58(1):143–6.
4. Gurleyik E, Dogan S, Cetin F, et al. Toxic adenoma in a patient with

thyroid hemiagenesis. Cureus. 2017;9(9):e1695.
5. Foucras L, Grolleau JL, Chavoin JP. [Poland’syndrome and hand’s

malformations: about a clinic series of 37 patients]. Ann Chir Plast
Esthet. 2005;50(2):138–45.

6. Parenti VG, Liu X, Mehta A, et al. Imaging findings in Mobius-Poland
syndrome. Radiol Case Rep. 2020;15(4):379–81.

7. Dustagheer S, Basheer MH, Collins A, et al. Further support for the
vascular aetiology of Poland syndrome–a case report. J Plast
Reconstr Aesthet Surg. 2009;62(10):e360–1.

8. Wu YH, Wein RO, Carter B. Thyroid hemiagenesis: a case series and
review of the literature. Am J Otolaryngol. 2012;33(3):299–302.

9. Szczepanek-Parulska E, Zybek-Kocik A, Wartofsky L, et al. Thyroid
hemiagenesis: incidence, clinical significance, and genetic back-
ground. J Clin Endocrinol Metab. 2017;102(9):3124–37.

10. Rajmil HO, Rodriguez-Espinosa J, Soldevila J, et al. Thyroid hemia-
genesis in two sisters. J Endocrinol Invest. 1984;7(4):393–4.

11. Szczepanek E, Ruchala M, Szaflarski W, et al. FOXE1 polyalanine
tract length polymorphism in patients with thyroid hemiagenesis
and subjects with normal thyroid. Horm Res Paediatr. 2011;75
(5):329–34.

12. Fagman H, Andersson L, Nilsson M. The developing mouse thyroid:
embryonic vessel contacts and parenchymal growth pattern during
specification, budding, migration, and lobulation. Dev Dyn.
2006;235(2):444–55.

13. Verma A, Bhartiya SK, Basu SP, et al. Congenital thyroid hemiagen-
esis with thyroid nodules-role of TI-RADS to prevent long term
thyroid replacement therapy. Int J Surg Case Rep. 2016;27:59–62.

14. Nebesio TD, Eugster EA. Unusual thyroid constellation in Down syn-
drome: congenital hypothyroidism, Graves’ disease, and hemiagen-
esis in the same child. J Pediatr Endocrinol Metab. 2009;22(3):263–8.

15. Eroglu M, Ozkul F, Barutcu EC, et al. Severe hyperparathyroidism in
patient with right thyroid hemiagenesis. J Pak Med Assoc. 2015;65
(9):1022–3.

16. Duh QY, Ciulla TA, Clark OH. Primary parathyroid hyperplasia associ-
ated with thyroid hemiagenesis and agenesis of the isthmus.
Surgery. 1994;115(2):257–263.

17. Konno N, Kanaya A. Thyroid hemiagenesis associated with the right
aortic arch. J Endocrinol Invest. 1988;11(9):685–7.

Figure 7: Chest X-ray showing dextrocardia

40 Journal of Endocrinology, Metabolism and Diabetes of South Africa 2023; 28(1):34–41

http://orcid.org/0000-0003-4718-2975


18. Ruchala M, Szczepanek E, Szaflarski W, et al. Increased risk of thyroid
pathology in patients with thyroid hemiagenesis: results of a large
cohort case-control study. Eur J Endocrinol. 2010;162(1):153–60.

19. Maiorana R, Carta A, Floriddia G, et al. Thyroid hemiagenesis: preva-
lence in normal children and effect on thyroid function. J Clin
Endocrinol Metab. 2003;88(4):1534–6.

20. Bergami G, Barbuti D, Di Mario M. [Echographic diagnosis of thyroid
hemiagenesis]. Minerva Endocrinol. 1995;20(3):195–8.

21. De Remigis P, D’Angelo M, Bonaduce S, et al. Comparison of ultra-
sonic scanning and scintiscanning in the evaluation of thyroid hemi-
agenesis. J Clin Ultrasound. 1985;13(8):561–3.

22. Berker D, Ozuguz U, Isik S, et al. A report of ten patients with thyroid
hemiagenesis: ultrasound screening in patients with thyroid disease.
Swiss Med Wkly. 2010;140(7-8):118–21.

23. Nsame D, Chadli A, Hallab L, et al. Thyroid hemiagenesis
associated with hashimoto’s thyroiditis. Case Rep Endocrinol.
2013;2013:414506.

24. Korpal-Szczyrska M, Kosiak W, Swieton D. Prevalence of thyroid
hemiagenesis in an asymptomatic schoolchildren population.
Thyroid. 2008;18(6):637–9.

25. Shabana W, Delange F, Freson M, et al. Prevalence of thyroid hemi-
agenesis: ultrasound screening in normal children. Eur J Pediatr.
2000;159(6):456–8.

26. Gursoy A, Anil C, Unal AD, et al. Clinical and epidemiological charac-
teristics of thyroid hemiagenesis: ultrasound screening in patients
with thyroid disease and normal population. Endocrine. 2008;33
(3):338–41.

27. Torre M, Baban A, Buluggiu A, et al. Dextrocardia in patients with
Poland syndrome: phenotypic characterization provides insight
into the pathogenesis. J Thorac Cardiovasc Surg. 2010;139
(5):1177–82.

Received: 13-05-2022 Accepted: 27-07-2022

Unexpected finding of thyroid hemiagenesis 41


	Abstract
	Introduction
	Case presentation
	Discussion
	Conclusion
	Disclosure statement
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


