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Abstract
Introduction Toward the end of the nineteenth century, it was
Gowers, Horsley and Macewen who first reported successful
surgical procedures for the treatment of subdural extramedullary
tumors. Following this, Church and Eisendrath as well as
Putnam and Warren reported unsuccessful attempts to treat
subpial spinal pathologies in their patients. Only at the
beginning of the twentieth century did reports of successful
interventions of this type accumulate. In the analysis of
these case reports, the authors noticed a certain lack of
accuracy about the anatomical allocations and descriptions
of intra- and extramedullary spinal lesions. From this, the
question of who actually carried out the pioneering works in the
early twentieth century in the field of surgery of intramedullary
pathologies arose.
Methods Analysis of the relevant original publications of
Hans Brun and research on the poorly documented informa-
tion about his life history by personally contacting contempo-
rary relatives.
Results The literature analysis showed that the Swiss neurolo-
gist Otto Veraguth and surgeon Hans Brun made fundamental
contributions to subpial spinal cord surgery at the very begin-
ning of the last century that remain valid today. According to
our research, Hans Brun should be remembered as the third
surgeon (after von Eiselsberg and Elsberg) who successfully
removed an intramedullary lesion in a patient.

Conclusion Brun should be remembered as an early and
successful surgeon in this specialized field. His operative
work is described in detail in this article. At the same time,
his achievements in the fields of brain and disc herniation
surgery are presented.

Keywords Hans Brun . Neurosurgery .Medical history .

Spinesurgery .Medullarysurgery .OttoVeraguth .Spinalcord
surgery

Introduction

Victor Horsley (1857–1916), William Richard Gowers (1845–
1915) and William Macewen (1848–1924) must be credited
with inaugurating the successful surgery of spinal intradural,
extramedullary lesions. Horsley removed a spinal intradural
meningioma on 9 June 1887 and Macewen in 1888, each with
a successful postoperative course in their patients [18, 33].
They extensively discussed the neurological differential diag-
nosis of their cases and provided valuable information on the
surgical aspects of these pathologies [18, 33]. Already in 1890,
Abbé reported on eight patients who had undergone spinal
surgical measures, with partial neurological improvement [1].
Further reports of surgical therapy followed, but still with the
main focus on the resection of intradural extramedullary lesions
and other intradural pathologies [9, 21, 25, 26, 29, 31, 34–42,
46, 48, 57, 58].

Not infrequently in these publications, the term
"Rückenmarkstumor" (spinal cord tumor) was imprecisely
used for extramedullary entities as well. In this pioneering
time, the surgical therapy of extramedullary spinal tumors or
of other intradural pathologies was provisionally associated
with a high risk of death or neurological worsening.
Krause reported in 1906 that five operations had been
successful; six patients had died after surgical therapy for
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"Rückenmarkshautgeschwülste" (tumors of the medulla and
its covering) (author’s note: Krausemeant purely extramedullary
findings) [26].

A few years later, the first attempts were made to treat also
spinal intramedullary lesions surgically [11, 30]. However,
these interventions initially ended unsuccessfully for both
the patient and surgeon. In 1909, Krause announced with
optimism that he would also be able to remove intramedullary
tumors, after having successfully resected a medullary cyst
and a malacia of the spinal cord, respectively, in two patients
[28]. Von Eiselsberg can be counted among the European
pioneers who first successfully resected intramedullary lesions,
in the sense of accomplishing postoperative improvement of
neurological symptoms. He took out a 4 cm subpial tumor
("neurofibrosarcoma") of the thoracic spinal cord already on
13 November 1907 [58].

The first report of a resection of a cervical glioma with
postoperative improvement in the neurological symptoms
came from Elsberg and Beer [15, 16]. The two-stage surgery
was performed on 13 and 20 January 1910 by Elsberg. After
laminectomy of the fourth cervical vertebra to the first thoracic
vertebra (C4-Th1), a tumorous lesion was resected that was
later diagnosed as a "gliosarcoma" [16].

Only 26 days after the Elsberg/Beer operation, the Swiss
surgeon Hans Brun (1874–1946; Fig. 1) performed surgery on
a 32-year-old railway employee [55]. In the private hospital
"Im Bergli," Lucerne, Switzerland (Fig. 2), he chose a C3-4
laminectomy to remove a solitary tuberculoma of the subpial
cervical medulla. Postoperatively, the patient soon recovered

and experienced a marked improvement in his preoperative
neurological deficits.

Elsberg and Beer commented on a further operation
(2 February 1910) with C4-Th1 laminectomy [16]. After
removal of a cystic glioma, the patient died. Röpke operated
on a patient with von Recklinghausen disease with multiple
intradural neurofibromas in the summer of 1910 [42]. He also
removed an intramedullary tumor during this procedure and
reported the patient's postoperative neurological improvement
[42]. Rothmann cited a first unpublished oral communication
from von Eiselberg, according to which the latter had removed
an intramedullary cyst from the cervical spinal cord on 25
November 1910 [44]. This patient was also reported to
have experienced postoperative neurological improvement
(author’s note: this communication was later confirmed by
von Eiselsberg and Ranzi [58]). Schultze mentioned the
successful resection of a cervical intramedullary cavernoma
on 1 January 1912 [47].

In the period from 21 September 1910 to 16 December
1913, Otto Veraguth (1870–1944) and Hans Brun described
three further interventions in which surgical treatment of
spinal cord lesions had been carried out. This work will first
report the outcomes of three patients, the total of four surgical
procedures carried out by Brun and his extremely innovative
surgical approaches in detail and will discuss them in the
context of the experience with spinal cord surgery at that time.
In addition, we will report Hans Brun’s achievements in
the surgical therapy of herniated lumbar discs, which he
first successfully performed in October 1929 [54]. His
early publication in this field has only recently been
appreciated [50]. His further contributions in the field
of brain surgery are likewise acknowledged in retrospect
[2–5, 7, 8], although they are not the primary focus of this
report. Still, these aspects of the sovereignity of Brun’s con-
tributions to neurosurgery have not been considered so far inFig. 1 Hans Brun (1874 – 1946) from [53] (1944)

Fig. 2 Photograph from 1920: Brun’s private hospital in Lucerne after
the expansion (courtesy of the family; permission was obtained from the
family to reprint this photograph)
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the standard works on the history of neurosurgery or the
medical history literature [10, 19].

Methods

This historical work is based on analysis of the relevant
original publications of Hans Brun, which are all cited in
this work (see references). In addition, one of the authors
(U.T.) examined the life data of Hans Brun through
personal research and by contacting contemporary rela-
tives. This information about his life has hitherto only
been poorly documented.

Results

Biography of Hans Brun (1874–1946) [49]

Hans Brun (Fig. 1) was born on 17 June 1874 in Lucerne,
Switzerland. His father and his scholastic education inspired
him to study the natural sciences. In Zurich, he began to study
medicine in 1892. He financed his studies by selling photo-
graphs of the Swiss alpine countryside. He was an enthusiastic
mountaineer and reached the summit of all Swiss moun-
tainsof >4,000 m altitude. From 1898 to 1902 he was first
the assistant and later senior physician at the University
Hospital of Zurich under the surgeon Rudolf Ulrich
Krönlein [22]. His first scientific contribution (dissertation)
dealt with skull fractures in 470 patients and comprised 350
pages [4, 8]. To deepen his education, he undertook an
educational journey to Germany, Italy, France, North Afri-
ca, Spain and Portugal in 1903. Supported by financial
resources from his family, Brun constructed a private clinic
on a beautiful hill ("Im Bergli") in Lucerne (Fig. 2). There,
from 1903 onwards (at the age of 29 years), he autono-
mously operated on an average of 350 patients per year in
the areas of abdominal surgery, traumatology, orthopedics
and neurosurgery [2, 3, 5, 7, 8]. He was an opponent of
subspecialization. In the period from 1914 to 1942 he
lectured at the University of Zurich on the traumatology
of the musculoskeletal system. He supervised 18 PhD
students. In 1914, the University of Zurich awarded him
the venia legendi in recognition of his achievements [52].
In 1935 he was awarded a titular professorship. Brun
retired in 1942.

According to his own statements, Brun had performed
a total of 458 "Schädelgehirnoperationen" (operations on
the skull and brain) by 1926, including 28 interventions
for brain tumors [2, 3, 5, 7, 8]. Brun was also one of the
first surgeons internationally to successfully operate on a
herniated lumbar disc [50]. Brun was one of the founders
of the Swiss Society of Surgery in 1913. His partner and

friend for many years was the Zurich-based neurologist
Otto Veraguth (1870–1944) [51]. Hans Brun died on 23
June 1946.

Biography of Otto Veraguth (1870–1944) [51]

Otto Veraguth was born on 3 May 1870 in Chur, Switzerland.
He received his medical degree in 1894 and finished his
dissertation in 1895. Following initial clinical activity in psy-
chiatric hospitals, he then went to Paris and met Pierre Marie,
Jean-Marie Charcot, Edouard Brissaud, Joseph Babinski and
Joseph-Jules Déjerine. For half a year he visited Victor
Horsley in London, where he discovered his enthusiasm for
the burgeoning specialty of neurosurgery. He then became an
assistant at the neurological clinic in Zurich under Constantin
von Monakow, who also engaged him for his Institute for
Brain Anatomy. Veraguth opened a neurological private
practice in Zurich in 1897, but continued his work at
the Institute for Brain Anatomy. In 1900 he received his
habilitation. With other coworkers he elaborated the statutes
of the Swiss Neurological Society, founded by Constantin
von Monakow and Paul Dubois in 1908. In 1918
Veraguth obtained the chair of physical therapy and was
appointed director of the Institute and Polyclinic for Phys-
ical Healing Methods. From 1930 to 1932 he was Dean
of the Medical Faculty of the University of Zurich. During
his career, Veraguth performed 19 operations on the spinal
cord himself:

“Neurochirurgie, und nicht am wenigsten diejenige des
Rückenmarks, ist ein herrlicher, ein beglückender
Fortschritt.”
(Neurosurgery, and not least that of the spinal cord, is a
delightful, a blissful progress.").

Besides Brun, he assisted other surgeons such as Eugen
Tschudi, Oscar Wyss and Paul Clairmont. He visited Victor
Horsley and Charles Elsberg in New York. In his position as a
responsible diagnostician, Veraguth recommended surgery for
more than 50 patients.

Intramedullary surgeries performed by Brun

Case 1 [55]

A 32-year-old railway employee complained of neck pain and
sensory disturbances of the left arm. He developed a numb
feeling in the umbilical region.When sitting, he felt pain in his
left leg. He presented with a pain-related malposition of the
head to the front. The neurological examination revealed a
loss of sense of position and tactile sensation in his left hand,
hypesthesia of the left shoulder and a left arm paresis with
increased tendon reflexes. Fibrillations were found in the area
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of the triceps and deltoid muscles. Concerning the lower
limbs, an increase of spastic muscle tone was found in the left
leg with increased tendon reflexes in both legs. The Babinski
phenomenon was positive on the left side. The disturbances,
especially the left arm and leg paresis, were progressive. The
patient developed the clinical signs of Brown-Séquard syn-
drome with additional left-sided phrenic nerve palsy. Lumbar
puncture showed water-clear cerebrospinal fluid (CSF) with-
out abnormalities. The radiograph of the cervical spine was
regular. Tubercle bacilli were detected in the patient's sputum.

In view of the progressive symptoms, explorative surgery
was performed on 15 February 1910 in the private clinic "Im
Bergli," Lucerne (Fig. 2).With the patient under ether anesthesia
and in the right lateral position, Brun performed laminectomy of
the third and fourth cervical vertebrae. He suspected an
extramedullary tumor localization because of the Brown-
Séquard syndrome, but an intramedullary process was not pre-
cluded. After a median durotomy, he encountered a swollen
spinal cord. Palpation in this region of the spinal cord revealed
increased resistance. There, a median dorsal incision was made,
and a well-defined, subpially situated tumor measuring 17 mm
in the longest diameter was removed, which later proved to be a
tuberculoma. During the process of wound closure, the dura was
sutured watertight. Postoperatively, the patient was discharged 8
weeks after surgery. He experienced a significant regression of
the preoperative neurological deficits within 3 months. The
patient reported performing a 7 km march on 26 June 1910—
4 months after the operation. With his left arm, he was able to
raise a chair up to the horizontal position. He survived 3 years
and was able to return to work until dying of lung tuberculosis.

Case 2 [6]

Veraguth prompted the referral of a 28-year-old man to the
private clinic "Im Bergli," Lucerne, on 5 September 1910. The
patient presented with a progressive atrophic paresis of the left
leg. In the right half of the body, a disruption of temperature
and pain perception to the level of the eighth thoracic vertebra
was found. The tendon reflexes were increased in both legs.
The paraparesis of the legs was progressive. This was as-
sumed to result from an extramedullary sub- or epidural tumor
with left-sided compression of the spinal cord. Twice, no CSF
could be obtained during repeated lumbar puncture.

Brun performed the operation on 21 September 1910 with
the patient under ether anesthesia and in the lateral position. In
105 min, laminectomy between the sixth and nineth thoracic
vertebrae was performed, followed by a median durotomy
(Fig. 3). The spinal cord was opened over 4 cm in the posterior
midline in the area of increased resistance. A well-marginated
glioma (according to surgeon's opinion) was resected. Again,
watertight dural closure was performed. Postoperatively, the
sensory disturbances increased, while the motor function
corresponded to the preoperative situation. Until the 7th

postoperative day, a CSF-fistula was documented, which
regressed spontaneously. The patient died on 4 October 1910
of purulent meningitis.

Case 3 [56]

A 33-year-old patient had fallen ill because of a tuberculous
pleuritis in the year prior to his admission and was treated in a
sanatorium inDavos, Switzerland. He reportedmarked pain in
the left arm, and a hyperpathia was noted in the painful area.
The patient showed signs of a central paresis of the left arm
and leg with increased muscle tone. In addition to a patellar
and ankle clonus, the Babinski phenomenon was demonstrat-
ed on both feet. In the right half of the body between the height
of the shoulder blade and knee, a “thermhypaesthesia”
(diminished ability to sense temperature) and hypalgesia
were found. The neurological symptoms escalated, and the
initially diagnosed Brown-Séquard syndrome was super-
seded by prominent bilateral neurological deficits.

Brun perfomed the operation on 13 November 1913 with
the patient under ether anesthesia and in the prone position.
After laminectomy between the fourth and seventh cervical
vertebrae, a median durotomy was performed. In the region of
the spinal cord with increased resistance, a median incision
was made, and at 2 mm depth, a 14-mm tuberculoma was
completely removed at the level of the sixth cervical vertebra.
The dura was sutured in a watertight manner; a drain was not
placed. A CSF fistula did not occur.

Within 14 days after the procedure, a significant improve-
ment of the sensory and motor disturbances in the right half of
the body was noted; however, these were accompanied by
newly developed pain in the right arm. Finally, a new
hypesthesia and later anesthesia developed on the patient's
left side between the second rib and the foot.

Fig. 3 Sketch of the intraoperative macroscopic findings in case 2 (see text)
with subpial preparation of the intramedullary lesion (histologically: glioma).
VI. BW=Sixth thoracic vertebral body. The figure was remade by the
authors; it is based on the original publication [6]
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This development led to a revision surgery on 16 Decem-
ber 1913. At the level of the fourth cervical vertebra, Brun
resected a second tuberculoma measuring 10 mm by
paramedian incision of the spinal cord. Postoperatively, a
flaccid paralysis of the right leg emerged in the operated
patient. Within days, a progressive sensory-motor paraplegia
with bladder paralysis was noted. The patient died on 5
Janaury 1914. Autopsy of the deceased revealed multiple
tuberculomas in the region of the pons and the spinal cord.

Fundamental considerations and concepts for spinal surgery

After these experiences, Veraguth and Brun developed and
formulated fundamental considerations and concepts for spi-
nal surgery [6, 56]. Brun's surgical techniques were character-
ized by the following considerations and recommendations,
according to the following original formulations:

"Der definitive Erfolg solcher heute noch höchst
bedenklicher Eingriffe hängt aber mehr als bei manch
anderer Operation von unserem technischen Können
und von subtilsten Einzelheiten ab, und es lohnt sich
deswegen wohl der Mühe, im folgenden nun noch näher
auf die in diesem Falle gemachten chirurgischen
Erfahrungen einzutreten" [6].
(The final success of such interventions, which are still
highly questionable today, depends even more than
many other operations on our technical skills and on
subtle details. It is thus worth the effort to go into the
details of the surgical experiences gained during these
cases in the following.)

Based on his experience, Brun formulated surgical maxims
for spinal cord surgery, which are summarized in Table 1 [6].

Discussion

One of the first surgeons to point out the surgical options for
extradural spinal pathologies was the Swiss surgeon and No-
bel laureate Emil Theodor Kocher [23]. It was then Gowers
and Horsley [18] and Macewen [33] who first reported suc-
cessful resections of spinal intradural extramedullary lesions
at the end of the nineteenth century. The initial efforts to treat
intramedullary lesions surgically had been unsuccessful [1,
11, 30]. In his 478-page contribution on "Die Klinik der
Rückenmarks-Krankheiten” (The Clinic of Spinal Cord Dis-
eases), released in 1874, Leyden could only report on clinical
and patho-anatomical experiences with tumors of the spinal
cord in seven pages (author’s note: in this contribution, he
placed special emphasis on intramedullary tuberculomas) [32].

Table 1 Brun's surgical maxims after performing four surgical proce-
dures for intramedullary spinal cord processes

(1) General considerations/narcosis

Preoperative administration of concentrated opium

Ether anesthesia if the patient is already affected by a high level of pain
before the operation

Otherwise, use local anesthesia (LA). Here, Brun points out that the use
of LA:

○ Allows recognition of the patients’ reactions, which otherwise
remain unobserved under ether anesthesia

○ Produces a hemostatic effect

Brun ultimately prefers ether anesthesia in combinationwith LA to avoid
vascular responses whilemanipulating on the spinal cord (for example,
a spinal "shock"). He rejects the use of subdural anesthesia

In unproblematic cases, Brun generally recommends a one-stage operation

Brun denies the pain sensitivity of the dura

Brun considers the main causes of fatal clinical courses in patients
undergoing spinal surgery:

○ Long duration of the surgery

○ Laminectomies on multiple segments

○ Extensive durotomies

○ Postoperative shock

○ General postoperative adynamia of patients ("prostration
syndrome” according to the former nomenclature) because
of excessive CSF loss, which can lead to persistent vomiting

○ Postoperative gastrointestinal paralysis

Brun regards the age and general medical constitution of the patient as
less important factors for survival

(2) Approach to the spinal canal

Brun regards fast preparation including laminectomy with robust/sharp
instruments as important

Brun mentions the laminotomy technique. He quotes Hofmann [24],
who described a simple technique for temporary laminectomy, and
the contribution of Röpke [43]

The application of “nassheisser” (wet, hot) compresses to establish
hemostasis

Use of appropriate retractors, also to establish hemostasis

Also in case of laminectomies on multiple segments, Brun is not
concerned with postoperative instability

Brun generally recommends performing laminectomies on four
segments, because additional post hoc laminectomies are time
consuming (because of the additional hemostasis)

Brun advises the use of a “modifizierte Dahlgrensche Instrument,”
which squeezes the bone and thus supports hemostasis

Hemostasis at the edges of the bone should be carried out by
compression with muscle pieces. Other materials that may be useful
are iodoform gauze and tampons that contain a platelet-derived
hemostatic substance

(3) Dural opening

After a short pause (after the laminectomies), Brun recommends a "…
subtiles Vorgehen mit ausgeruhter Hand und feinen Instrumenten,
langsam und streng systematisch” (…a subtle approach with well-
rested hands and fine instruments, slowly and strictly systematic)

The dura should be incised longitudinally; a wing-like door opening
does not allow further extension of the incision

Brun stresses that the inflow of blood in the subdural space must
be avoided
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Therapeutically, only medical therapy (including drugs)
and general recommendations for the patient's behavior,
therapeutic exercise, baths, electrotherapy, and treatment
of decubitus and cystitis were considered possible [32].
As he put it:

"Wenn die Möglichkeit einer Exstirpation von
Rückenmarkstumoren durch Trepanation der Wirbelsäule
ins Auge gefasst werden soll, so kann diese Indication fast
nur für die Meningealtumoren, allenfalls für die
peripheren Medullartumore aufgestellt werden…” [32].
(If the possibility of extirpation of spinal cord tumors by
trepanation of the spine should be considered, this indica-
tion can almost only be recommended for meningiomas
and, if necessary, for peripheral medullary tumors…).

During this time period, Schlesinger advised very strongly
against interventions involving the medullary substance of the
spinal cord:

"Absolut ausgeschlossen von einer Operation sind die
im Rückenmarke central gelegenen Geschwülste.” [45].
(Absolutely excluded from surgery are the tumors located
centrally in the spinal cord).

Schlesinger based his statement on extensive patho-
anatomical analyses that he had conducted at the Vienna
Pathological Institute [45]. In 35,000 autopsy protocols col-
lected over an 18-year period, he found 151 of the deceased
had tumors of the spinal cord or its membranes. Among these,
62 intramedullary tuberculomas [so-called "Solitärtuberkel"
(solitary tuberculomas), according to the nomenclature then
if they were solitary findings] and 20 gliomas (with or without
accompanying syringomyelia) were detected. If both lesions
occurred together, they were most frequently found in the area
of the cervical spinal cord. Among others, the difficulty of the
preoperative localization diagnosis, the possibility of multiple
occurrence of an intramedullary pathology (especially true for
tuberculosis or gummata in the context of syphilis), the con-
troversy surrounding the biological nature of gliomas at that
time as well as distinct problems in the histological classifica-
tion constituted the main arguments for his reluctance to use
operational measures. After Schlesinger, an operation was
solely indicated in case of evidence of Brown-Séquard syn-
drome or the presence of radicular signs. Surgery was not to
be used in case of bilateral progression of limb disorders or
neurological signs. Schlesinger supported the authority of his
statements with research of the medical publications of his
time. In 589 analyzed publications, he found 400 patients with
400 lesions of the spinal cord or its membranes, including 125
patients with intramedullary localizations (author’s note:
mainly tuberculomas, the second most common: glioma)
[45]. From his own series of 151 patients, Schlesinger pre-
sented the medical history, clinical progression of the disease
as well as autopsy findings of 50 patients in detail. His report
contained patients with intramedullary lesions, none of whom
had undergone operations [45].

In this respect, it represented a paradigm shift when a few
authors and/or their cooperating surgeons defied the tradition-
al dogma and concerns as well as apparent technical limita-
tions in the field of spinal surgery and developed authoritative
principles and concepts for resecting spinal lesions for the
benefit of their patients at the beginning of the twentieth
century [6, 12, 15–17, 27, 42, 47, 55–58]. However, initially,
the quality of the scientific evidence did not go beyond indi-
vidual case reports. EvenKrause, who had carried out a total of
39 spinal durotomies for intradural processes by 1911 (includ-
ing 9 patients with lethal outcome), could only report on one
patient with a spinal glioma (with a neurologically stable

Table 1 (continued)

Brun advises using the Trendelenburg position (the patient's torso
should be kept low) to minimize the CSF outflow

Brun warns against the abrupt relief of previously dammed CSF
by the durotomy; this could lead to intramedullary hemorrhage

Brun points out that the dura can be lightly compressed cranially
to the durotomy or can be restricted by suture wrapping to
control the CSF outflow

"…das Austupfen intradural muss ein zartes Vorgehen bedeuten
und mit leichter Hand geschehen“ (…intradural dabbing is a
delicate procedure and must be done with a light hand)

(4) Approach to intramedullary lesions
Brun recommends probe palpation through the meshes of the
denticulate ligament and/or the sectioning of these ligaments in
order to inspect laterally and anteriorly to the spinal cord. Brun
considers the subtle exploration of the caudal and cranial
subdural space essential

In case of unrewarding inspection, a positive palpation finding
(analogous to the palpatory exploration in brain tumor surgery)
allows for the exploratory opening of the spinal cord in the
posterior fissure or in the area of the posterior columns
Brun stresses the importance of palpation of the spinal cord, as
intramedullary pathologies might otherwise be overlooked

For the enucleation of tuberculomas, a semi-sharp curette should
be used

A subtle treatment of the pia mater and the spinal cord reduces
postoperative arachnoid changes/adherences

(5) Dural and wound closure
A watertight suture of the dura with individual button sutures or
preferably continuous suturing using the finest silk is essential. If
not possible, the seam of the soft tissue should be created in a
watertight manner

Brun uses a periosteal soft tissue flap to seal the dural suture and
to support the regeneration of the dura

The prevention of postoperative CSF fistulae helps to prevent
secondary infections

Brun advises against the use of a sub- or epidural drainage in
order to prevent possible hematomas of the wound cavity. He
stresses that drainages with contact to the dural seal must be
avoided

Postoperatively the patient should be placed in the prone position
Brun recommends outward CSF drainage in case of postoperative
meningitis if the CSF outflow through the skin has ceased at this
time
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postoperative course) and two interventions for intramedullary
tuberculomas [27]. Decades would pass before the resection of
intramedullary pathologies could be referred to in higher case
numbers and with better success rates [14, 59].

Against this background, it appeared important to the
authors to point out another pioneer of spinal neurosurgery
at the beginning of the twentieth century who received a
great deal of attention from his former colleagues because
of his outstanding surgical services, but is apparently no
longer remembered today despite his fundamental contri-
butions to the surgical therapy of lesions of the spinal
cord, brain and herniated lumbar discs: the Swiss surgeon
Hans Brun (1874–1946). The special value of Brun's [6]
and Veraguth and Brun's reports [55, 56] is that the
operative aspects are provided in detail by the participating
surgeon himself (as a first or co-author) and are discussed
directly. Moreover, Brun gave detailed information not
only about the type of surgical complications, but also
on the surgical technique (Table 1).

Still in 1918, von Eiselsberg and Marburg gave Veraguth
and Brun the credit for having operated on a patient with an
intramedullary lesion "…von vornherein operiert…" (in the
first place) [57]. At the time of their first surgery on a patient
with an intramedullary lesion on 15 February 1910, Veraguth
and Brun were not aware of the fact that such an operation
had already been carried out successfully [53, 55]. Von
Eiselsberg’s first surgery for an intramedullary lesion had
been performed on 13 November 1907, but was not pub-
lished until 1913 [44, 58]. Elsberg dared to perform his
first successful surgery on a patient with a cervical
intramedullary glioma in two stages on 13 and 20 January
1910. He had performed two such operations by 1911 [15, 16].
Until his landmark publication in 1916, Elsberg had performed
a total of nine intramedullary operations, of which seven were
rated as successful and two unsuccessful [13].

In other publications of that time, the authors had not
operated on the patients themselves. The surgeon was only
named, and operative aspects were treated only marginally
[11, 47]. Compared to other surgically qualified authors [12,
16, 26, 29, 57, 58], a superior wealth of surgical details,
conceptual considerations and recommendations can be found
in the communications of Veraguth and Brun, which are
otherwise only found in the communications of Krause [27]
and thereafter of Elsberg [13]. Their reports convey a passion
for the subtlety of medical practice that was unique for the
time, especially in the complex field of intramedullary spinal
cord surgery.

According to our research, Hans Brun should be remem-
bered as the third surgeon (after von Eiselsberg and Elsberg)
who successfully removed an intramedullary lesion in a
patient. Tribute for the first two such surgeries should be
paid to von Eiselsberg (successful surgery on 13 November
1907, a thoracic "neurofibrosarcoma") and Elsberg with the

successful operation on 13 and 20 January 1910 (cervical
glioma). Brun followed as the third on 15 February 1910
(cervical tuberculoma [55]) and Krause as the fourth on 5
November 1911 with the resection of an intramedullary glio-
ma in his patient (without improvement [27]). Griessenauer
gives the first two positions to von Eiselsberg and Krause [20].
Krause, however, had reported on the resection of a thoracic
intramedullary tuberculoma, but the exact operation date is
not known. The patient died 16 days after surgery [27].
Cushing had performed no more than an extended biopsy on
his patients with an intramedullary tumor [12].

Among those who then consistently continued the surgical
efforts in this area, Elsberg and Adson should be noted. These
and others would report on considerably more patients and
have higher success rates in the surgical therapy of patients with
intramedullary tumors in the years to come [13, 14, 20, 59].

Conclusion

Brun should be remembered as an early and successful sur-
geon in this special field. His operating performances are
demonstrated in this article in detail. His achievements in the
fields of brain and disc herniation surgery are also described.

Conflicts of interest None.
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