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Introduction

In 2004, we remember the hundred-

year anniversary of Niels Rygberg 

Finsen’s (Finsen) death (�860–�904). 

This Danish physician was one of 

the first to develop lamps and lenses 

for the treatment of skin diseases, in 

particularly, skin tuberculosis (Lupus 

Vulgaris), for which he was awarded 

the Nobel Prize in �903 (�).

With this article we intent to shed 

some light on the early development 

of lamps as well as review contempo-

rary literature. The article will begin 

with the Finsen Medical Light Insti-

tute (FMLI), which Finsen founded 

in Copenhagen, Denmark, �896 and 

where he treated skin tuberculosis 

with concentrated light. After that 

success he turned to other diseases 

like lupus erythematosus discoides 

and alopecia areata (2).

We have chosen to describe the time 

when the sun was ousted by elec-

trical lamps. Primarily lamps were 

developed at the FMLI, in the late 

�9th century, but soon after others 

became interested and a rivalry began 

between the Finsen-Reyn lamp and 

the German Kromayer lamp. We want 

to show general tendencies and the 

thoughts behind the development in 

early light therapy.

From sunlight to electrical light

The transition from the use of sun-

light to the sole use of electrical 

lamps was crucial to the further de-

velopment of lamps. With the electric 

light it became easier to control the 

intensity and type of radiation.  

Based on private donations, Finsen 

opened the FMLI in Copenhagen, in 

August �896. Here he intended to 

treat skin tuberculosis with sunlight 

and electrical light. Sunlight depen-

ded on the weather, and Finsen soon 

realised, that it was not as reliable 

as electrical light (specially in a tem-

perate climate). Further more, one 

could easier control the amount of 

light coming from an electric source. 

But in �896 electricity was still very 

expensive, whereas sunlight was right 

at hand, and in the warm season still 

more powerful than any electrical 

lamp available. In time, Finsen planed 

to develop better electric lamps, and 

so end the sunlight treatment era.

Finsen hired young girls, called “Elves 

of Light”(3), to monitor the treatment 

of each patient. Outside they trea-

ted the patients with concentrated 

sunlight through lenses made of 

glass held together with a frame of 

metal, usually brass. Inside, Finsen 

constructed a Carbon Arc Lamp (Fig. 

�), by which it was possible to treat 

four people at a time. 

With time, Finsen’s treatment depen-

ded more and more on electrical light 

alone, but exactly when the use of 

sunlight ended at FMLI is uncertain. 

Finsen wrote that the use of sunlight 

therapy was completely abandoned 

by �90� (4). However, in �903 he 

wrote that the use of sunlight had 

Fig. 1. Treatment of skin tuberculosis with the Finsen Carbon Arc at FMLI �897 (a). Picture 

from Medical Museion, University of Copenhagen.
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been almost completely abandoned 

(5). This contradiction raises the 

question whether the use of sunlight 

was in fact completely abandoned 

by �90� or whether it, though on 

a smaller scale, was in use around 

�903. It is possible that Finsen, af-

fected by the competition from other 

manufactures, exaggerated the use 

of electric light in order to make the 

Finsen Light Treatment seem more 

efficient.

The development of lamps 
at the Finsen Medical Light 
Institute

The success of Finsen’s treatment of 

skin tuberculosis gave rise to scienti-

fic attention concerning light therapy 

and treatment of skin tuberculosis in 

general. Old methods such as surgical 

removal, use of a caustic ointment 

and experiments with the new X-rays, 

were abandoned. 

A general demand for new types of 

lamps was rising. Smaller lamps, with 

the same intensity, would make it 

possible to treat patients at home, 

so that patients would not have to 

make the long journey to Copenha-

gen or other similar central institutes 

abroad. 

In �90�, Sofus Bang, personal friend 

and colleague of Finsen at FMLI, made 

a hand-held iron-lamp (Fig. 2a) (6).

Contrary to Finsen’s lamps, which 

were based on carbon arc techno-

logy, Bang’s lamp was based on a 

new principle with a water-cooled 

iron electrode. Bang was attending a 

conference in Hamburg in �90�, as 

a representative of the FMLI, when 

he, in continuation of a lecture on 

the Finsen treatment, presented his 

new lamp. 

When Finsen saw a print of the lec-

ture, he wrote to Bang, stating that 

his tests of the iron-lamp proved it 

inefficacious compared to that of 

his own. In a letter back to Finsen, 

Bang disagreed. Furthermore Finsen 

blamed Bang for writing in a German 

journal, that the Bang-lamp combined 

with a French lamp from “Lortet and 

Genoud” made up the most efficient 

kind of treatment (7). Finsen believed 

his own lamps to be the best, and 

in his letter he described Bang with 

words such as “untrustworthy and 

lack of truthfulness” (8). The words 

were harsh. When Finsen called on 

Bang’s resignation, Bang accepted 

and left his position (and the patent 

for his lamp) at the FMLI.

The affair was briefly hinted at, in 

the report from the FMLI �900–�905, 

where the FMLI disassociated them 

selves from Bang’s lamp as well as 

the French one (9). The French lamp 

was, as an example of a new foreign 

invention, given a poor review, on the 

very same pages as that of the simi-

larly poor review of Bang’s lamp.

Shortly thereafter (�903) Finsen 

himself, working with Axel Reyn, 

constructed a new lamp (Fig. 2b). The 

Finsen-Reyn lamp fulfilled the de-

mands of a smaller and more efficient 

lamp. But the market had expanded 

and many new manufactures had ap-

peared. One of them was the German 

physician Ernst Kromayer. 

The Finsen-Reyn lamp versus 
the Kromayer lamp

When Kromayer, in �906, invented 

and made public his mercury lamp, 

later known as the Kromayer lamp, it 

was the beginning of a strong debate 

on the efficiency of Kromayer’s lamp 

versus the Finsen-Reyn lamp (Fig. 2c) 

(�0). Both lamps had lenses of quartz 

and were believed to produce ultravi-

olet light. The Finsen-Reyn lamp and 

the Kromayer lamp were both used in 

the treatment of diseases other than 

lupus vulgaris. However, in order to 

reduce the huge amount of literature 

on the subject, the following analysis 

will start with the debate regarding 

the treatment for lupus vulgaris.

In �908, Kromayer wrote a reply (��) 

to the FMLI’s reaction to his lamp. It 

was unusual because his defence was 

based on the studies of a Danish phy-

sician from the FMLI, Dr Johannsen, 

whose study contested the effect of 

Kromayer’s new lamp. But Kromayer 

argued that Johannsen, for his com-

parative study of the Kromayer lamp 

and the Finsen-Reyn lamp, had used 

three times higher energy for the 

Finsen-Reyn lamp, than the amount 

generally used. When Kromayer ad-

justed the results accordingly, they 

were in favour of the Kromayer lamp. 

Based on this Kromayer emphasised 

that even studies made at the FMLI 

proved the superiority of his lamp. 

Johannsen’s study showed that FMLI 

did not support the Kromayer lamp. 

But never the less, Kromayer did 

not only disagree with Johannsen’s 

study, he even argued that it actu-

ally supported the use of his lamp. 
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Apparently, the FMLI’s acknowled-

gement of his lamp, was important 

to Kromayer. 

Later that year, Dr Vilhelm Maar’s 

study of the two lamps efficiency 

in the deeper parts of the skin, at 

the FMLI, was published. Maar sta-

ted, that the Kromayer lamp still 

had enthusiastic followers, but that 

their numbers were decreasing (�2). 

Furthermore, he did not comment 

on Kromayer’s previous criticism of 

the studies on the Kromayer lamp, 

conducted at the FMLI.  Maar’s study 

on rabbits showed that the Kromayer 

lamp, contrary to the Finsen-Reyn 

lamp, caused pain and necrosis of 

the skin. It apparently did not pe-

netrate as deep into the skin as the 

Finsen-Reyn lamp, and did not have 

the same good effect. According to 

Maar, Kromayer himself was aware of 

the short depth of penetration, and 

to meet this problem, he had con-

structed a Kromayer lamp, in which 

the light passed through a blue filter. 

However, Maar’s study showed that 

this did not strengthen the power of 

penetration, only weakened it. Same 

year (�908) the article was published 

in “Archiv für Dermatologie”, and so 

the message was spread. Again, later 

that year, Dr Jansen from the FMLI 

published a German article, agreeing 

with Maar’s results (�3). Later that 

year, Kromayer published another 

article in which he complained about 

the lacking response to his criticism 

of the studies at FMLI (�4). In con-

tinuation of this, he recommended 

that new studies should be conducted 

at FMLI.

Kromayer quickly responded to the 

FMLI criticism of his lamp, whereas 

the scientists at the FMLI, did not 

even bother to mention Kromayer’s 

criticism of their studies. Not un-

til �936 did another scientist at 

the FMLI, Svend Lomholt, mention 

Kromayer’s work (�5). However, he 

still did not respond to the criticism 

of the studies conducted at FMLI, at 

that point almost 30 years earlier. 

Lomholt himself had in �928 develo-

ped the Finsen-Lomholt lamp, a new 

and improved version of the Finsen 

lamp (Fig. 2d).

Fig. 2. Drawing of Sofus Bang’s iron-lamp developed at FMLI �90� (A), the Finsen-Reyn lamp 

developed at FMLI in �902 (B), the Kromayer lamp developed by Ernst Kromayer in �906, 

later hand-held model for contact treatment (C) and the carbon arc Finsen-Lomholt lamp 

developed at FMLI in �928 (D). The Finsen-Lomholt lamp was hung up in the hook, seen 

above in the picture, with light coming out from below.
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The scientific environment of 
the time

The FMLI had become the model on 

which many new institutes for light 

treatment were founded all over the 

world, some closely connected to the 

mother institute in Copenhagen. As 

for example Queen Alexandra’s Light 

Department for the Treatment of 

Lupus at the London Hospital, which 

was founded when the Danish Prin-

cess, and later English Queen, Alex-

andra, donated Finsen Carbon Arcs 

to the London Hospital. The English 

physician, James Sequeria, worked at 

Queen Alexandra’s Light Department 

in London, and believed that the Fin-

sen-Reyn lamp was superior to the 

Kromayer-lamp (�6). Finsen lamps 

were also used in as far-away places 

as for example Berlin, Breslau, Ham-

borg, Kairo and New York (�7). 

Dr Jungmann worked under Professor 

Lang in Wienna, where a Finsen-room 

had been built in �900, and Jung-

mann himself went to Copenhagen to 

study Finsen therapy there. He later 

supported Finsen in the conflict with 

Kromayer (�8). He was very critically 

towards Kromayer and suggested cer-

tain improvements to the Kromayer 

lamp (�9). Later he wrote of good 

results with the Finsen-Reyn lamp as 

well the improved Kromayer lamp, 

but he still stated that the results 

of the previous years of treat-ment 

supported the Finsen-Reyn lamp and 

not the Kromayer lamp (20). Also Dr 

Josef Jadassohn, assistant and later 

Professor in the Dermatologische Kli-

nik in Breslau, was positive towards 

Finsen’s therapy and critical toward 

Kromayer’s (2�). The later, Dr Felix 

Lewandowsky, who worked under 

Jadassohn in Breslau, also supported 

Finsen at the expense of Kromayer. 

He noted that Kromayer’s supporters 

were his students (22). However, he 

did not recognize that he himself also 

supported his mentor.  

Other institutes had risen indepen-

dently of the FMLI, as an alternative 

to Finsen treatment, offering other 

kinds of treatment. In �9�3, the Ger-

man physician Professor Dr Scholtz, 

operating from his own clinic in 

Königsberg (founded in �906 and 

recognised as a university institute), 

wrote a paper, in which he preferred 

to use the Kromayer lamp instead 

of the Finsen-Reyn lamp in his own 

combination treatment, which con-

sisted of a combination of Kromayer 

therapy, X-rays and only on rare oc-

casions Finsen therapy (23). 

Conclusion

The references above prove the harsh 

scientific environment of the time 

and point to the existence of a kind 

of hierarchy within the scientific 

environment. The story of the Finsen-

Reyn lamp versus the Kromayer lamp 

does not seem to be a relationship 

between equals, but more like one 

between brothers – the FMLI being the 

big brother and Kromayer a younger 

brother! Furthermore, analysis of 

the literature suggests that the ties 

between the individual scientists 

overruled any ties of nationality.     

The rivalry between the Finsen-Reyn 

lamp and the Kromayer lamp, was not 

only apparent at the time of the inven-

tion of the two lamps, but continued 

throughout the following decades. A 

number of articles, books and reports 

prove that. Apparently not everyone 

agreed with the results of the FMLI. 

Finsen therapy as well as Kromayer 

therapy played a significant role in 

the treatment of skin-diseases, all 

the way up to the 60’s. Kromayer’s 

lamp worked by short wavelengths 

(UVC, UVB, UVA), while recent studies 

have shown that Finsen’s lamps, first 

and foremost worked with UVA� and 

longer wavelength (blue light) (24). As 

the references above show, Finsen 

wrote that his lamps worked with 

ultraviolet light and so the findings 

of this study contradicts Finsen’s own 

conclusions. Despite their former 

dispute, we must therefore today 

consider the light therapy of Finsen 

and Kromayer as two different kinds 

of therapy.
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