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Abstract: gardner syndrome is a rare genetic disorder, considered a phenotypic variant of familial adenomatous
polyposis, which is associated with an aberration in the adenomatous polyposis coli (APC) gene. It is characterized
by a combination of intestinal (colonic polyps) and a wide spectrum of extracolonic manifestations, including
osteomas, desmoid tumors, epidermal cysts, hypertrophy of the retinal pigment epithelium, follicular thyroid cancer,
and others. This article describes a clinical case of atypical bone changes in a female patient with Gardner syndrome,
HIV infection, chronic post-hemorrhagic anemia, and hypothyroidism in a state of medical compensation. Gardner
syndrome was confirmed at the age of three by endoscopic and morphological examination of multiple adenomatous
polyps in the esophagus, stomach, duodenum, and colon. HIV infection was diagnosed at the age of 13.5 years,
for which the girl receives antiretroviral therapy (ART). At the age of 17, she was referred for dual-energy X-ray
absorptiometry (DXA), which revealed areas of localized increased bone mineral density in the projection of
the upper third of the skull bilaterally. Subsequent skull radiography in the anteroposterior projection identified
these changes as pronounced bilateral hyperostosis, while magnetic resonance imaging (MRI) of the brain further
visualized diffuse thickening of the skull bones, emphasized at the vault level, with no pathological changes in the
brain parenchyma. Thus, the detected hyperostosis had no clear clinical manifestations but became an incidental
diagnostic finding during a routine dual-energy X-ray absorptiometry scan. The described case also illustrates the
need for a multidisciplinary approach to managing patients with comorbid pathologies, as only the collaboration of
doctors from different specialties allows for the correct interpretation of the results and determination of the optimal
tactics for further examination and treatment. The detected hyperostosis in an adolescent with HIV infection and
Gardner syndrome may likely be attributed to severe chronic anemia, which may have both diagnostic and prognostic
significance. This case highlights the potential utility of X-ray absorptiometry that can serve not only as a method
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for quantitative assessment of bone mineral density but also as an additional tool for detecting skeletal structural
changes that require further verification using other diagnostic imaging methods.

Key words: Anemia, Dual-Energy X-Ray Absorptiometry, Gardner Syndrome, Hyperostosis, Diagnosis.

Introduction

Gardner syndrome (GS) is an autosomal dominant
phenotypic variant of familial adenomatous
polyposis (FAP), characterized by the presence of
adenomatous polyps in the colon, which have a high
risk of malignant transformation. Clinically, it often
manifests as diarrhea, spasms, pain and/or rectal
bleeding, constipation, and vomiting [1].

GS also involves extracolonic manifestations,
including desmoid tumors, osteomas, epidermoid
cysts, hyperdontia, odontomas, dental cysts, and
bilateral pigmented congenital hypertrophy of the
retinal pigment epithelium [2].

Dual-energy X-ray absorptiometry (DXA) is
traditionally used for the quantitative assessment of
bone mineral density (BMD) [3]. However, in rare
cases, it can also aid in suspecting morphological
skeletal changes. The impact of HIV infection and
long-term antiretroviral therapy (ART) on bone
health is an additional, well-documented risk factor
for reduced BMD |6, 7].

Aim

To present the role of dual-energy X-ray
absorptiometry (DXA) in the primary detection of
structural skull bone changes in a female patient with
Gardner syndrome and comorbid pathologies.

Materials and Methods

BMD assessment was performed using dual-
energy X-ray absorptiometry on an OsteoSys
PRIMUS densitometer, in accordance with the
recommendations of the International Society for
Clinical Densitometry (ISCD). The scanned areas
included: total body, lumbar spine (L1-L4), and the
proximal femur and neck of the left femur [3].

BMD was evaluated considering sex, age, height,
ethnicity, and Tanner stage of sexual development. To
confirm the detected structural changes in the skull
bones, the patient underwent skull radiography in
the anteroposterior projection, as well as magnetic
resonance imaging (MRI) of the brain to exclude
secondary intracranial pathology.

Case Description

A 17-year-old female patient presented with
intestinal bleeding since the age of 18 months,
for which she was regularly examined at her local
hospital, where colonic polyps causing the bleeding
were detected. The recurrent bleeding led to chronic
post-hemorrhagic anemia, requiring regular blood
transfusions for correction.
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The first surgical intervention, removal of rectal
polyps, was performed at the age of two. Due
to worsening condition, she was referred to the
National Children’s Specialized Hospital "Ohmatdyt"
at the age of three, where Gardner syndrome was
suspected and verified based on colonoscopy and
pathohistological examination of the detected
neoplasms. Further examination revealed multiple
polyps in the esophagus, stomach, duodenum, and
colon with a high risk of malignant transformation
and progression of anemia. At the time of diagnosis,
the parents refused the recommended scope of
further surgical treatment.

During a re-hospitalization at "Ohmatdyt" in
2014, with parental consent, a colectomy and loop
ileostomy were performed, with stoma closure one
year later. After the last surgical intervention, the
volume of bleeding decreased to occasional single
streaks of blood in the stool. Due to chronic post-
hemorrhagic anemia, she received multiple blood
transfusions according to clinical guidelines, with
constant monitoring of necessary hematological
parameters.

In 2020, due to frequent episodes of pneumonia,
HIV infection was suspected and verified. Given
the negative test results of the parents, the probable
cause of infection was blood transfusions. The
patient receives standard antiretroviral therapy
(ART). During her last hospitalization, other
comorbidities were identified: multinodular goi-
ter and medically controlled hypothyroidism at
the time of examination. The family history was
unremarkable; there was no family history of Gard-
ner syndrome.

The patient was referred for a planned DXA scan to
assess BMD, as she had been receiving ART for four
years and had several comorbid pathologies known
to be risk factors for osteoporosis [6].

The DXA results showed that BMD indicators for
the total skeleton, lumbar spine, proximal femur, and
femoral neck were within the normal range for her
age (Figure 1, A, B, C).

When analyzing the total body DXA scan, a
localized bilateral increase in bone density was
localized in the upper third of the skull, Z-score
> +5.0 SD (Figure 2).

Given the patient's diagnosis of Gardner
syndrome, skull osteomas were suspected [8]. To
verify this, the patient underwent skull radiography

85 mes———


https://portal.issn.org/resource/ISSN/2786-667X#
https://creativecommons.org/licenses/by/4.0/
https://meshb.nlm.nih.gov/record/ui?ui=D000740
https://meshb.nlm.nih.gov/record/ui?ui=D015502
https://meshb.nlm.nih.gov/record/ui?ui=D005736
https://meshb.nlm.nih.gov/record/ui?ui=D015576
https://meshb.nlm.nih.gov/record/ui?ui=D003933

I MEDICINE ISSN 2786-6661

Case Report

mmmmmmmmmmm 86  UKRAINIAN SCIENTIFIC MEDICAL YOUTH JOURNAL @ 1 (160)/2026 Creative Commons «Attribution» 4.0


https://creativecommons.org/licenses/by/4.0/

elSSN 2786-667X

MEOVLVHA I

KniHiyHMM BUNapok

c

Fig. 1. DXA bone mineral density scan regions: A - total body, B - lumbar spine, C - proximal left femur

Fig. 2 Regions of increased BMD of the skull bones, detected by DXA

in the anteroposterior projection, which revealed
hyperostosis in the frontoparietal regions of the skull,
more pronounced on the right (Figure 3).

To exclude secondary intracranial pathology, an
MRI of the brain was performed during the next
planned hospitalization 3 months later (Figure 4).
The MRI confirmed diffuse thickening of the cerebral
skull bones, more pronounced in the vault and
occipital bone, without involvement of the brain
structures in the pathological process.

At the time of writing this case report, the patient's
condition is stable. She continues to take ART on an
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outpatient basis and is under the dynamic observation
of local physicians. No additional treatment or
examinations were prescribed.

Discussion

The literature describes cases where extracolonic
manifestations of Gardner syndrome, such as
osteomas, as well as dental and jaw anomalies
(retained teeth, supernumerary teeth, odontomas),
were the first manifestation preceding the appearance
of intestinal polyps [8, 9].

From a genetic perspective, mutations in the APC
gene within Gardner syndrome cause impaired
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Fig. 3 X-ray of the skull, frontal view Fig. 4. MRI of the brain, sagittal view
cause significant calvarial changes that mimic other
pathologies [14].

Conclusions

control of cellular proliferation, manifesting as
intestinal and extracolonic features, including the
aforementioned bone changes [1, 10].

However, in the context of this case, the detected
diffuse skull thickening without the classic bone
manifestations of Gardner syndrome (such as dense,
circumscribed osteomas) indicates that the structural
changes, considering the patient's medical history,
this process was initiated by severe chronic post-
hemorrhagic anemia from an early age [11].

The literature describes that severe, prolonged
anemia leads to bone marrow hyperplasia, stimulating
the expansion of the diploic space of the skull bones,
often resulting in calvarial thickening [12, 13].
This finding is crucial, as chronic anemia itself can

Dual-energy X-ray absorptiometry, which is used
in clinical practice for the quantitative assessment of
bone mineral density, provided important incidental
findings in this case, leading to the detection of
localized morphological changes in the form of
hyperostosis of the skull bones.

This report illustrates that densitometry scans may
occasionally reveal morphological skeletal changes
and emphasizes the importance of a comprehensive,
multidisciplinary approach to analyzing the obtained
results, taking into account anamnestic, clinical,
imaging, and laboratory data.
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Ponb fBoeHEepreTUYHOI PEHTreHiBCbKOI feHCUTOMETPIl
\ y RiarHOCTULII BTOPUHHOIO Ypa)keHHA cKesneTa
y nauieHTKu 3 cuHppomom MNappHepa ta BlJl-iHpekuiecto

Makcum Cutop’?, Mukuta Heuaes'?, Hatania banaubka'?,
OkcaHa Kosnoga', KatepuHa Py>xuno'

' [lep>kaBHe HekoMepLinHe NignpueMcTBo «HauioHanbHa AUTAYa cnewianizoBaHa JikapHs
«OxmaTpmT» MO3 Ykpainu», M. Kuis, YkpaiHa
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AHoTauisi: cuappoM fapaHepa € pifKicHMM reHeTUYHUM 3aXBOPIOBAHHSAM, 110 BiTHOCUTbBCS 10 PEeHOTUIIOBUX Bapi-
QHTIB CIMEITHOTO afleHOMAaTO3HOTO IIOJIIIT03Y, 110 HOB'SI3YIOTh 3 abepallielo reHa aleHOMATO3HOTO HOJII03Y TOBCTOL
kniuku (APC). Bin xapakTepnsyerbcst KOMOiHaIIi €10 KMITKOBYX (ITOMIIIY TOBCTOI KMIIKI) Ta IIMPOKOTO CIIEKTPY I0-
3aKMIIKOBYX IIPOSABIB, cepell AKMX: OCTeOMM, JeCMOINHI IyX/IMHY, eliflepMabHi KicTy, rineprpodis mirMeHTHOrO
emiTenio CiTKiBKM, QOMIKYIAPHMIT paK UUTOMORIOHOT 3271031 TOIO. Y CTATTi OMMCAHO K/IiHIYHWIT BUIIAZOK HETH-
HOBYUX KiCTKOBUX 3MiH y HaljieHTKH 3 cuHgpoMoM [apauepa, BIJI-iHdekIlielo, XpOHIYHOI0 NOCTIeMOpariYHoo aHe-
Mi€I0 Ta FOTUPE030M y CTafil MefuKaMeHTo3HoiI KoMieHcanii. Cungpom lapaHepa migTBepikeHO 3a pe3y/bTaTa-
MM eH/IOCKOIIIYHOTO T2 MOP(OIOTiYHOTO JOCIIIKEHHA MHOKMHHNX aIecHOMaTO3HUX IIOJIiITiB CTPaBOXOAY, LUTYHKY,
IBaHAALATUIIAIOL Ta TOBCTOI KMIIOK Y Billi TpboX pokiB. BIJI-indekuito BuaBmIu y Bini 13,5 pokiB, y 3B’ 43Ky 3 4uM
IiBYMHKA OTPUMYE aHTUPETPOBipycHY Tepamito (APT). Y 17 pokiB ii 6y/10 ckepoBaHO Ha IPOBEREHH FBO(OTOH-
HOI pEHTI€HiBCbKOI IEHCUTOMETPIl, TPY OLiHIIi Pe3y/IbTaTiB AKOI BUABIEHO Ai/IAHKM JIOKA/1i30BaHOTO MiJBUILECHHA
MiHepaIbHOI IIIIPHOCT] KiCTKOBOI TKaHMHM Y HPOEKIil BepxHbOI TpeTHHM deperna 06abiu. Iloganpiia peHTreHO-
rpagis depera B IpAMill IpOeKLii MiATBepANIa 3HaleH] 3MiHN Y BUI/IALL BUPa>KeHOTO IBOOIYHOTO TilepocTosy,
a MarHiTHo-pe3oHaHcHa ToMorpadis (MPT) romosHoro Mo3ky BopaTkoBo BisyaisyBana aydysHe IOTOBLIEHHS
KICTOK 4epella 3 aKIJeHTOM Ha piBHi CKJICHiHHA 6e3 IaTO/MOTiYHNX 3MiH 3 OOKY ImapeHxiMu MO3Ky. TakyuM 4uHOM,
BUABJIEHNI TilIepOCTO3 He MaB YiTKUX K/IiHIYHUX IIPOABIB, IIPOTE CTaB BUIIAJKOBOIO 1iarHOCTMYHOIO 3HAXIIKOIO IIif,
Yac IVIAHOBOTO MPOBEeHHA NBOGOTOHHOI PeHTIeHIBChKOI AeHcuToMeTpii. OmycaHuii BUNAJIOK TaKOX 1TIOCTPYe
HeoOXiIHiCTb MyTbTUAMCIUIDTIHAPHOTO Ii/IXORY [0 BefleHH: IallieHTiB i3 KOMOPOiTHMMY ITaTONOTiAMMY, OCKIIBKYU
NMIIEe B3aEMOJIA JIIKapiB Pi3HUX CIELia/IbHOCTEN O3BONAE KOPEKTHO iIHTEPIPETYBaTH OTPUMAHI PE3yNbTaTH Ta
BU3HAYUTH ONTMMA/IbHY TaKTUKY ITOFA/IBIIOTO OOCTEXKEHH: Ta MiKyBaHHs. BusBleHmil rinepoctos y migmiTka 3
BUT-indexiiero ta curgpomom [apaHepa ciif po3risgaTyt sIK HaCAiKY TSDKKOI XpOHIYHOI aHeMil, 110 MOXKe MaTu
AK JiarHOCTMYHE, TaK i IPOTHOCTUYHE 3HaueHHA. IIpencraBnennii BUIaflok JEMOHCTPYE, 11J0 PEHTI€HiBChbKa JieH-
CUTOMETPIisl MOXKe BUCTYIIATY HE JIMIIE METOMOM KiZTbKiCHOI OLIHKM MiHepaabHOI IIiIIBHOCTI KiCTKOBOI TKaHMHI, a
1 TOJAaTKOBMUM IHCTPYMEHTOM BVSIBJICHHA CTPYKTYPHMX 3MiH CKeJleTa, sAKi ToTpeOyITh MofanbIiioi Bepudikanii 3a
TOIIOMOTOK0 Bi3ya/Ii3alliliHMX METO/iB iarHOCTUKMA.

Knto4oBi cnosa: rinepocTos, ABOEHepreTMYHA PeHTTeHiBCbKa IEHCUTOMETPisd, CMHIPOM rapfHepa, aHeMif, fiarHos.
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