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a  b  s  t  r  a  c  t

INTRODUCTION  AND  IMPORTANCE:  Thoracic  outlet  syndrome  (TOS)  includes  disorders  caused  by  compres-
sion of the  neurovascular  structures  in  the  upper  thoracic  outlet  (Roos  and Owens,  1996  [1]; Bürger,  2014;
Curuk,  2020  [3]).  Depending  on  the  compressed  structure,  it is  categorized  into  neurological,  arterial  and
venous  TOS.

SAPHO  syndrome  (synovitis–acne–pustulosis–hyperostosis–osteitis  syndrome)  is  a  rare  chronic
inflammatory  disease  of unknown  etiology.  With  its typical  involvement  of  sternoclavicular  joint  and
clavicle,  complication  due  to  hyperostosis  in this  region,  leading  to thrombosis  of  the  subclavian  vein
have  been  reported  in  some  cases  of  SAPHO  syndrome.

Between  2015  and  2019  488  patients,  suffering  from  neurological,  vascular  or  combined  TOS  presented
at  our  department.  Depending  on  clinical  and  diagnostic  results  surgical  therapy  was performed  in 175
cases via  the  transaxillary  approach,  including  complete  first rib and/or  cervical  rib  resection,  neurolysis  of
plexus  brachialis,  thoracic  sympathectomy  and  vascular  reconstruction  if indicated  (Curuk,  2020).  During
this period,  only  one  single  patient  presented  with  SAPHO  syndrome  with  thrombosis  of  the  subclavian
vein  and  neurovascular  TOS.
CASE  PRESENTATION:  We  present  a 50-year-old  female  patient,  in line  with  the SCARE  2020  criteria  (Agha
et  al.,  2020  [12]) suffering  from  extremely  rare  combination  of neurovascular  TOS  and  SAPHO  syndrome
with  thrombosis  of the left  subclavian  vein  due to hyperostosis  of the  left  clavicle.

CONCLUSION:  Progressive  bone  changes  associated  with SAPHO  syndrome  can  lead  to  narrowing  of  the
thoracic outlet.  Pharmacological  therapies  to avoid  the  progression  of the  hyperostosis  of the  costoclav-
icular  joint  and  the  clavicle  do currently  not  exist.  First  rib resection  is  a therapeutic  option  to widen  the
space  in  the  upper  thoracic  region.  Surely,  it is  a rare condition  and  more  long-term  follow-up  data  are
required.

© 2021  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
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1. Background

Thoracic outlet syndrome (TOS) is a rare condition caused
by compression of neurovascular structures within the anatomic
space posterior to the clavicle, above the first rib and extending to
the subcoracoid space [4]. The prevalence is uncertain and varies
between 0.1 per million and 1% [5].
The three main components in the thoracic outlet area are the
brachial plexus, subclavian vein, and subclavian artery. According
to the compressed structure, TOS is classified as neurogenic (nTOS),

Abbreviations: SAPHO, synovitis–acne–pustulosis–hyperostosis–osteitis; TOS,
thoracic outlet syndrome; nTOS, neurogenic thoracic outlet syndrome; aTOS, arterial
thoracic outlet syndrome; vTOS, venous thoracic outlet syndrome; CT, Computed
tomography.
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rterial (aTOS) and venous (vTOS). In some cases, there is a joined
ompression of neurological and vascular components leading to a
eurovascular TOS. The nTOS is the most common form of TOS with

 prevalence up to 95%. vTOS is the second most common with 3–5%
nd affecting mainly young sporty patients. The least common type
s the aTOS with a prevalence 1–2% [2].

Due to the complex clinical presentation and the lack of diag-
ostic criteria, objective laboratory tests and standardized therapy
pproach, the TOS continuous to be underdiagnosed and insuffi-
iently treated [2,4,6].

SAPHO syndrome (synovitis, acne, pustulosis, hyperostosis, and
steitis) was  first described by Chamot and colleagues [6] in 1987.
APHO syndrome covers a spectrum of heterogeneous diseases
haracterized by osteoarticular and dermatological manifestations

7].

The diagnosis of SAPHO syndrome is based on history, char-
cteristic scintigraphic and radiological results, as well as skin
anifestations [8].
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Fig. 1. X-ray of the upper thoracic region showing hyperostosis of the sternoclavicular joints and left clavicle.
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Fig. 2. 3D CT scan reconstruction showing hyperostosis of 

The anterior chest wall involvement because of the hyperos-
tosis of the sternoclavicular joint and clavicle is characteristic of
SAPHO syndrome. In cases of advanced disease course, it can lead
to complications such as thrombosis of the subclavian vein.

However, venous thrombosis is a rare complication of SAPHO
syndrome. In a series of 120 patients with this syndrome, Hayem
et al. found only one case (0.8%) reporting thrombosis of the sub-
clavian vein [9].

A literature review of thrombotic manifestation in SAPHO
syndrome revealed 15 published cases of venous thrombosis asso-
ciated with the presence of SAPHO syndrome. In 14 of these cases,
thrombosis was located in the subclavian veins [10].

2. Case presentation

In November 2019, a 50 years old female patient was referred
to our vascular surgery department. The patient reported to have
experienced pain, weakness and paresthesia in the left upper limb
accompanied with recurrent swelling and cyanosis of the left arm.

She had been diagnosed with SAPHO syndrome several years ago.
However, the patient reported symptoms and complaints did differ
from the SAPHO related complaints the patient had experienced
before.
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ft clavicle and narrowing of the left upper thoracic region.

.1. Past medical history of SAPHO syndrome

The patient was first diagnosed with SAPHO syndrome in 2013
sing bone scintigraphy. At the time of diagnosis, the patient had
uffered more than 10 years from pain in the left upper thoracic
egion. The patient had even gone through multiple surgeries of
he clavicle and the left shoulder to ameliorate the symptoms. As
arly as 2012, the patient began to notice occasional swelling and
yanosis of the left arm. A thrombosis of the subclavian vein was
xcluded at that time and later in early 2019. The patient presenting
ith swelling of the upper extremity without thrombosis can be

xplained by McCleery syndrome, an intermittent compression of
he subclavian vein [11]. No further diagnostics or therapies were
pplied then until the presentation of the patient in our clinic in
ovember 2019.

The initial clinical examination in our department revealed a
rominent left clavicle bone, a collateral venous circulation in the

eft upper chest region and a suppression of the left radial pulse
n arm elevation. Neither swelling respectively cyanosis of the

eft arm, nor signs of peripheral embolization were apparent. Neu-
ophysiological examination showed no evidence of neurological

amage.

No family History of thrombosis. Laboratory Diagnostics showed
o signs of thrombophilia or genetic disorders that could lead to
enous thrombosis.



CASE  REPORT  –  OPEN  ACCESS
H. Ohida, C. Curuk, H. Prescher et al. International Journal of Surgery Case Reports 80 (2021) 105710

Fig. 3. Central-venous angiography with occlusion of the left subclavian vein and collateral circulation in abduction.
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Fig. 4. Postoperative chest X-ray showing

The x-ray of the upper thoracic region confirmed the hyperos-
tosis of the left clavicle and no evidence of cervical rib (Fig. 1).

The duplex ultrasound and the CT scan showed a thrombotic
occlusion of the left subclavian vein, compression of the left sub-
clavian artery during abduction and elevation of the left arm and
a massive hyperostosis of the sternoclavicular joint and the left
clavicular bone with compression of the neurovascular structures
(Fig. 2).

Our standard routine central venous angiography in sitting posi-
tion showed an occlusion of the left subclavian vein with collateral
circulation (Fig. 3) and a compression of the left subclavian artery
during arm elevation without any aneurysmatic wall changes.
The clinical and radiological findings all indicate a neurovascular
compression in the left thoracic outlet region mainly due to the
hyperostosis of the left clavicle.
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al removal of the left first and second rib.

Our initial recommendation was  conservative treatment of the
atient with pain management and physiotherapy. Anticoagula-
ion was  not prescribed given the total occlusion of the proximal
ubclavian vein with well-established collaterals.

Six months after the initial presentation, the patient was read-
itted to our clinic for operative treatment with progressive

omplaints in the left arm. We  performed atypical resection of the
rst and second rib because of the specific anatomical situs and

he massive tissue adhesions and the hyperostosis of the clavicular
one to achieve a complete decompression of the upper thoracic
utlet (Fig. 4). The postoperative care included pain management
ith intravenous and oral Medications and Physiotherapy. The
omparison between pre and postoperative optical pulse oscillog-
aphy shows a significant improvement of the arterial flow in the
eft arm (Fig. 5). Two weeks after surgery, we  discharged the patient
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Fig. 5. Optical Pulse Oscillography of 1. Finger in arm e

with sufficient symptoms relief. A special TOS Physiotherapy exer-
cise was instructed and recommended until the next follow up.

In the postoperative follow up after 2 months, the Patient
showed a complete recovery and was not taking any analgesic after
4 weeks of surgery.

3. Discussion and conclusions

Progressive bone changes in SAPHO syndrome can lead to nar-
rowing of the upper thoracic region and venous compression
leading to vessel damage and thromboembolic events.

In TOS, first rib resection widens the space and releases the
compression on the neurovascular structures in the upper thoracic
region. In the absence of a current therapy to avoid the progres-
sion of the hyperostosis of the costoclavicular joint and clavicle,
the rib resection offers a surgical therapy. Resection of the first rib
in patients with SAPHO syndrome suffering from compression of
the subclavian vein can help in avoiding more vascular damage
and can relief the compression on the collateral venous circulation.
More cases need to be studied to prove the effectiveness of this
surgery in patients suffering from this rare disorder.
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