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Description of «Panoramic Field» for Assessment 
of Impaired Ability of Ankylosing Spondylitis  
Patients to Fully See Their Surroundings Despite 
Having Normal Field of Vision
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Ankylosing spondylitis (AS) is a chronic, 
slowly progressive and debilitating inflam-
matory arthritis occurring in up to 1 % of the 
general population, typically starting at 
young age 1. It can severely impair their 
functioning and health related quality of life, 
especially as a result of irreversible progres-
sive spinal ankylosis and kyphosis that can 
occur at later stages of the disease 1,2.

Such patients notice increasing difficulties in daily 
living [Fig. 1] and in fully viewing their surroundings 
[Fig. 2], unlike normal individuals who can move 
their gaze in different directions by moving, as nee-
ded, their eyes, cervical spine (flexion and extension, 
lateral tilt and axial rotation) [Fig. 3]. 

Such limitations diminish the patients’ health-re-
lated qualities of life, and increase their risk of in-
juries, with resultant morbidity and mortality [Fig. 
4 and 5], even though they have normal «visual 
fields» as examined by an ophthalmologist. Ironi-
cally, these patients have been characterized as 
having normal «seeing functions» according to the 
International Classification of Functioning Disabi-
lity and Health (ICF) Code b2101 3 that defines the 
«seeing function as related to the entire area that 
can be seen with fixation of gaze». Their diminished 
ability to fully gaze their surroundings is not inclu-
ded in the ASAS/WHO ICF Core Set b210 «seeing 
functions» definition for patients with AS 4. 

Therefore, there is a need to develop a measure for 
such limitations of AS patients to fully view their sur-
roundings. We have coined the term «Panoramic 
Field» (or «Field of Panorama») that is a composite of 
the fields of vision as we move our gaze in all direc-
tions in order to fully view our panoramic surroun-
dings by moving our eyes, head and neck, in various 
directions, and sometimes by additional turning, 
twisting and bending the rest of the torso around the 
vertical and horizontal axes. The word «Panorama» 
is common among many languages and it comes from 
an Ancient Greek word: παυσραμα, composed of παν 
for «everything» and ὅραμα for «view», meaning 
«all-seeing». Dictionaries define the term «panora-
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Fig. 1: �The consequences of spinal ankylosis (bamboo 
spine) is most striking in this set of figures, comparing an 
AS patient with a healthy physical therapist. It is of 
interest that the patient and HB were the co-founders of 
SVMB, and the physical therapist is one of the two very 
healthy daughters of HB. (HB. SVMB Zurich)
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ma» with examples such as ‹to look around from a 
raised point›, ‹to view over the landscape›, ‹overall 
view›, a ‹360° view›, or a ‹panoramic view›.

We have divided the «Panoramic Field» into the 
following 5 component parts that can be measured 
as an incremental expansion of the gaze to fully 
view the surroundings panorama:

1. Part A: The surrounding area seen by looking 
straight, with the eyes and head stationary. This is 
the «visual field», as measured by the ophthalmolo-
gists, and is defined as «the entire area that can be 
seen with fixation of gaze».

2. Part B: The additional  surrounding area seen by 
moving the eyes, but keeping the head and neck sta-
tionary.

3. Part C: The additional surrounding area seen by 
moving the eyes, head and neck.

4. Part D: The additional surrounding area seen by 
moving the torso without moving the feet.

5. Part E: The additional area seen by moving the 
body around vertical and horizontal axes.

These 5 components parts A to E of the “Panoramic 
Field” are illustrated in a simplified hypothetical dia-
gram [Figure 6]. It tries to show a healthy person’s 
panoramic view of the Matterhorn mountain while 
standing at its base.

According to the laws of optics, the size of distant 
area that can be seen by our eyes is not linearly 
dependent on the distance, but instead it depends 
on the square of that distance, as calculated be-
low:

Distance (linear units):	 1 	 2 	 3 	 4 	 5 
Surface area (square units):	 1 	 4 	 9 	 16 	 25 

Due to progressive spinal ankylosis, the patients’ 
ability to view their surrounding area becomes in-
creasingly restricted with regard to the distance, as 
the gaze is more and more directed towards the 
ground [Fig. 7]. This correspondingly shortens the 
distance from the eye to the observable area, and 

Fig. 2: �An AS patient turns his eyes to his 
extreme right to compensate for his 
inability to turn his neck to his right side. 
(JS. USA)

Fig. 3: �The normal mobility of the 
cervical spine: flexion, extension, lateral 
tilt, and axial rotation. (From: B. A. 
Michel, P. Bühlmann, B. Meier: Rheuma-
tologie: Klinische Untersuchung. 
Rheuma Schweiz, p.11, 2019)

Fig. 4: �Two of the authors (MAK (right) and HB (left) have 
suffered from AS since age 12, and have had post-traumatic 
spinal fractures. HB is holding a prepared spinal column (ribs 
respected) of a Swiss AS patient who died due to spinal 
fracture at age 58 as a result of a relatively minor car accident 
while he was wearing his seat belt sitting on the front 
passenger seat. (SVMB Zurich)
Fig. 5: �The red line indicates the fracture site in the cervical 
spine of the patient shown in Figure 4. (SVMB Zurich)
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this leads to a quadratic reduction of the optically 
detectable areas as calculated below:

Distance (linear units):	 1 	 1/2 	 1/3 	 1/4 	 1/5 
Surface area (square units):	 1/1 	1/4 	 1/9 	1/16 	1/25

Thus, the patients with worsening spinal kyphosis 
progressively lose their ability to look straight ahead 
into the distance as their gaze gets directed more and 
more towards the ground in front of them. Finally, in 
extreme cases the patients, while walking, can only 
see the ground at their feet because their visible sur-
rounding shrinks down to a few square feet of the 
ground in front of them. 

The occurrence of such extreme kyphosis is decrea-
sing, thanks to early diagnosis and more effective ma-
nagement of inflammation and osteoporosis, as well 
as better care of post-traumatic spinal fracture. But 
unfortunately this is only happening in the developed 
parts of the world. 

The progressive limitation of spinal mobility of AS pa-
tients primarily affects the last 3 of the above mentio-
ned 5 components of their «Panoramic Field». The 

resulting impairment can be assessed and quantified, 
and further developed and computerized to quantita-
tively display such restrictions, as compared with age 
and sex matched healthy control subjects. Such a «Pa-
noramic Field Test» can quantitate any worsening, 
and also help conduct studies to observe any effect of 
the patient’s disease management, and impact on 
their daily living conditions at home, work, and leisure 
or sports activities. It can also be used to design ergo-

Fig. 6: �A healthy person’s panoramic view of the Matterhorn 
mountain while standing at its base is illustrated hypothetical-
ly in this figure. The oblong circular lines, colored yellow, light 
blue, orange, and white are meant to illustrate the incremental 
enlarged viewing of the panoramic field, starting from its first 
component A (fixed gaze at the base of the mountain) to B 
(additional movement of the eyes, C (additional movement of 
the neck), D (additional movement of the torso with feet fixed 
on the ground), and E (additional movement of the feet). These 
five components A to E are shown on this figure, and are 
explained in further detail in the text. (R. Raza)

Fig. 7: �Postural changes in patients with worsening deformity due to AS: 
flattering of lumbar spine, forward stooping of the thoracic and cervical spine. 
flattering of the anterior chest, prominence of the abdomen, mild flexion 
contracture of the hip joints, and diminution of vertical height after many years 
of the disease process. As a result, the direction of the patient’s gaze can 
progressively move closer towards the ground in front due to increasing spinal 
ankylosis and kyphosis. (From: Khan MA. Clinical features, diagnosis and 
outcome of axial pondyloarthritis. In: Mease P and Khan MA (Eds.). Axial 
Spondyloarthritis. Elsevier, 2019, pp. 9–29). Right side: Photo of a Swiss AS 
patient (HB) after 75 years of the disease duration. (Photo D. Schmid)

Fig. 8: �Computerized imaging of a patient 
(HB) with advanced AS. His most recent 
fracture was of his cervical spine when, 
due to his markedly limited «Panoramic 
Field» misjudged the distance from his 
bed when he was trying to sit on it. This 
was his third post traumatic spinal 
fracture. These fractures were surgically 
stabilized with metal rods, plates and 
screws. (Photo from University Clinic, 
Balgrist, Zurich, 2016)
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nomic home and workplace surroundings tailored for 
such patients’ needs. 

We conclude that this progressive limitation of optical 
detection of the panoramic surroundings suffered by 
AS patients with worsening spinal ankylosis and ky-
phosis markedly impacts their quality of life and in-
creases their risk of falls and injuries with resultant 
morbidity and mortality [Fig. 8] has not been fully 

Auflösung: Der Fall aus dem Alltag
Richtige Antwort: C und E

Eine Bildgebung der rechten Schulter dürfte beim klini-
schen Befund eines frei und schmerzlos beweglichen 
Schultergelenkes wohl kaum zielführend sein. Bei feh-
lenden sensomotorischen Reiz- oder Ausfallssympto-
men ist auch von einer Elektroneurographie wenig zu 
erwarten. Ohne Paresen, Atrophien oder Faszikulatio-
nen in der Muskulatur ergibt sich ebensowenig eine In-
dikation für eine Nadelmyographie. Schon beim Herein-
kommen ins Untersuchungszimmer fiel auf, dass die 
Patientin den rechten Arm beim Gehen kaum mit-
schwang, wohl aber den linken. Dies bestätigte sich 
dann bei den Gangprüfungen, die ansonsten unauffällig 
waren (Schrittlänge, Schrittbreite, Gleichgewicht bei 
Strichgang und Rhomberg-test).  Bei Prüfung rasch al-
ternierender Bewegungen (Pro-/Supination, rasches 
Fingertapping Zeigefinger gegen Daumen) fiel eine 
deutliche Verlangsamung der rechten Hand im Ver-
gleich zur linken auf, obschon die Patientin Rechtshän-
derin ist. Die detaillierte Tonusprüfung zeigte am rech-
ten Arm einen leichten Rigor mit diskretem 
Zahnradphänomen, deutlich vor allem im Seitenver-
gleich und bei der Pro-Supination. Dabei wird das Hand-
gelenk des Patienten bei angewinkeltem (90° flektier-
ten) Ellenbogen durch den Untersucher langsam und 
kontinuierlich passiv pro-/ und supiniert (Abbildung). 
Dieser klinische Test ist die feinste Methode um eine 
diskrete Tonuserhöhung (Rigor) zu detektieren, vor al-
lem im Seitenvergleich bei asymmetrischem Rigor, wie 
sehr typisch bei einem Morbus Parkinson. Dabei kann 

ein diskreter Rigor durch das Froment- Manöver provo-
ziert bzw. verstärkt werden: dazu wird der Patient wäh-
rend der Tonusprüfung gebeten, den freien (anderen) 
Arm anzuheben und repetitive Greifbewegungen oder 
repetitiven Faustschluss auszuführen. Die verminderte 
Bewegungsamplitude (Hypo- Akinesie), die verlangsam-
te Bewegung (Bradykinesie) und der Rigor sind die Kern-
symptome der Parkinsonkrankheit. Sie sind zu Beginn 
immer asymmetrisch ausgeprägt bzw. oft nur einseitig 
nachweisbar. Hypokinesie und Rigor führen recht häufig 
zu Schmerzen, einseitig und sind oft im Schulterbereich 
manifest. Einseitige (Schulter-) Schmerzen sind ein häu-
figes Frühsymptom bei Parkinson und werden leider 
meist nicht als solches erkannt. Lässt man den Patien-
ten gehen und beobachtet ein einseitig reduziertes Mit-
schwingen des Arms und daselbst im Pro-Supinati-
ons-Test einen Rigor – dann ist die Diagnose gestellt. 
Der Befund eines veränderten Muskeltonus, insbeson-
dere eine Erhöhung, ist meist ein diagnostisch entschei-
dender Baustein. So ist eine Gehstörung oder eine 
Schwäche beim Befund einer Spastik sofort als „zent-
ral“ bedingt kategorisiert. Oder ein einseitiger Schulter-
schmerz mit einer gewissen Ungeschicklichkeit der ip-
silateralen Hand wird beim Befund eines ipsilateralen 
oder ipsilateral betonten Rigors der oberen Extremitä-
ten sofort  an ein Parkinson Syndrom denken lassen.

 
Prof. Dr. med. M. Sturzenegger

appreciated, assessed and evaluated. Our study 
shows that assessment and quantification of the 
«Panoramic Field» is needed, and how it can be 
achieved. We also recommend that assessment of 
impairment of «Panoramic Field» visualization de-
serves to be included in the next versions of the 
ASAS/WHO ICF Core Set b210 «seeing functions» 3 
and the health index of patients with AS (ASAS-HI) 4.
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