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Management and treatment of isolated
and multiorgan renal trauma at the
Trauma Center of the Military Institute
of Medicine

Postepowanie oraz leczenie izolowanych i towarzyszgcych
obrazen nerek w Centrum Urazowym Wojskowego Instytutu
Medycznego

Tomasz Syryto, Tomasz Z gbkowski, Ryszard Skiba, Henryk Zieli nski, Marcin Wajszczuk

Department of General, Functional and Oncologic Urology, Central Clinical Hospital of the Ministry of National Defence,
Military Institute of Medicine in Warsaw; head: Prof. Henryk Zielinski MD, PhD

Abstract. The aim of the study was to determine treatment strategies for isolated and multiorgan trauma according to
the recommendations of AAST (American Association for the Surgery of Trauma) and EAU (European Association of
Urology) in the Trauma Center of the Military Institute of Medicine. From January 2011 to May 2014 a total of 42
patients were treated for renal trauma at the Trauma Center of the Military Institute of Medicine. A retrospective study
based on the clinical data of the CliniNet system assessed the following features of the renal trauma cases: etiology,
stage, treatment method, prevalence of hematuria and need for blood transfusion. Conservative treatment was
sufficient for 27 patients. Selective embolization of renal artery stopped the bleeding in 2 patients. Nephrectomy was
necessary in 5 patients with extensive trauma who were hemodynamically unstable. In 6 cases, organ-sparing therapy
with surgical techniques, such as suturing of the kidney, was applied. In 2 patients, placing of a DJ catheter was
necessary. Proper renal trauma classification according to the AAST scale enables further management based on the
EAU guidelines. In the vast majority of patients, conservative treatment is preferred and efficient.

Key words: renal trauma, isolated trauma, multiorgan trauma, renal trauma, treatment

Streszczenie. Cel pracy. Celem pracy jest ocena strategii leczenia izolowanych i towarzyszgcych innym obrazeniom
narzgdowym urazow nerek zgodnie z zaleceniami AAST (Amerykanskie Towarzystwo Chirurgii Urazowej) i EAU
(Europejskie Towarzystwo Urologiczne) w Centrum Urazowym Wojskowego Instytutu Medycznego. Materiat i metody.
Od stycznia 2011 do maja 2014 roku w Centrum Urazowym WIM leczono 42 pacjentéw z powodu urazéw nerek.
Retrospektywnej analizie na podstawie danych klinicznych systemu CliniNet poddano nastepujgce cechy urazéw
nerek: etiologie urazu, stopien urazu oraz zastosowane metody leczenia, wystgpienie krwiomoczu i konieczno$¢
zastosowania przetoczen krwi. Wyniki. U 27 chorych postepowaniem wystarczajgcym byto leczenie zachowawcze.
Selektywna embolizacja tetnicy nerkowej umozliwita skuteczne opatrzenie krwawienia u 2 pacjentéw. U 5 pacjentéw z
rozleglymi urazami i niestabilnych hemodynamicznie konieczne byto wykonanie ratujgcej nefrektomii. W 6 przypadkach
zastosowano leczenie oszczedzajgce organ w postaci zaopatrzenia technikami chirurgicznymi, takimi jak szycie nerki.
U 2 os6b konieczna byta instalacja cewnika DJ. Wnioski. Odpowiednie zaklasyfikowanie urazu nerki na podstawie skali
AAST umozliwia dalsze postgpowanie zgodnie z zaleceniami EAU. U zdecydowanej wiekszosci chorych preferowane i
skuteczne bylo leczenie zachowawcze.

Stowa kluczowe: uraz nerki, uraz izolowany, uraz wielonarzagdowy, leczenie

Delivered:: 18/08/2015 Corresponding author:

Accepted for print: 21/09/2015 Tomasz Zgbkowski MD, PhD

No conflicts of interest were declared. Department of General, Functional and Oncologic Urology,
Mil. Phys., 2015; 93 (4): 283-287 Military Institute of Medicine

Copyright by Military Institute of Medicine 128 Szaseréw St., 04-141 Warsaw

e-mail: urodent@wp.pl

Management and treatment of isolated and multiorgan renal trauma at the Trauma Center of the Military Institute of Medicine 283



ORIGINAL ARTICLES

Introduction

Genitourinary system injuries are observed in people
of both sexes as well as all age groups, and constitute
about 1-5% of all injuries. Because of their
extraperitoneal location, the kidneys are relatively well
protected from injury. Men are statistically a more
vulnerable group, with injuries being three times more
frequent than in women [1,2]. Thanks to the
development of diagnostic possibilities and treatment
strategies, the number of required surgical
interventions has been reduced and the majority of
injuries may be treated conservatively, preserving this
important organ [3].

Kidney injuries can be divided into two groups:
blunt force and penetrating injuries. Blunt force
injuries occur most often due to a sudden deceleration
in the horizontal axis (hard braking or collisions),
sudden deceleration in the vertical axis (falls from
heights) and transfer of energy from a blunt tool
(assaults). Transport accidents are considered to be
the main cause of renal injuries, while the most
common causes of penetrating injuries are gunshot
and stab wounds to the abdomen, lumbar area or
lower chest. In most cases, penetration injuries are
treated surgically [4].

The most common renal injury classification is
the AAST scale, developed by the American
Association for the Surgery of Trauma, popularized in
the 1980s [5]. This enables a level of standardization
of the various groups of patients and the choice of
appropriate therapy, as well as creating the
opportunity to predict the treatment results. The
classification is based on the result of a CT scan and
is as follows:

Grade . contusion or minor, non-expanding

subcapsular hematoma without laceration,

Grade II: perirenal hematoma, laceration of the

renal cortex <1.0 cm in depth,

Grade llI: laceration of the renal cortex >1.0 cm,

without urinary extravasation,

Grade IV: laceration extending through the renal

cortex, medulla, and collecting system or damage

to the renal artery or vein with contained

hemorrhage,

Grade V: kidney rupture or devascularisation.

Hematuria is one of the main symptoms indicating
a genitourinary system injury; however, in clinical
practice we often deal with urological injuries without
hematuria. The treatment strategy for renal injury
patients depends on the mechanism, location and
severity of the injury, as well as clinical symptoms,
with the supreme role being given to hemodynamic
stability [6, 7]. The main symptoms experienced by
patients with renal injuries involve pains in the back,
lumbar area, chest or abdomen.
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The majority of the patients with direct renal injuries
were hit bluntly to the side of their body, causing a dull
pain in the lumbar area. After a period of time, some
experience macroscopic hematuria. The intensity of
the hematuria does not correlate directly with the
extent of the injury. During the clinical examination of
the patients it is possible to observe bruising in the
lumbar area or upper abdominal quadrants, and a
pain response to pressure in these areas [8].

Aim of the study

The aim of the study is to determine treatment
strategies of isolated and multiorgan renal trauma
according to AAST and EAU recommendations in the
Trauma Center of the Military Institute of Medicine.

Material and Methods

From January 2011 to May 2014, 42 patients were
treated for renal trauma at the Trauma Center of the
Military Institute of Medicine. The studied group
included 12 female (28.6%) and 30 male (71.4%)
patients. The average age of the patients was 39
years, in the total age range from 19 to 81 years. The
retrospective study was performed with the use of the
CliniNet system database. The data were searched on
the basis of ICD codes: S37.0 and S35.4 — injury to
the kidney and injury to the renal blood vessels,
respectively. The analysis included: etiology of the
injury, injury grade, chosen treatment methods,
presence of hematuria and the need to perform blood
transfusions. The injury grade was analyzed on the
basis of a 64-slice computed tomography and surgery
protocols, and then evaluated with the use of the
AAST scale, taking into account multiorgan injuries.

Results

In 12 (28.6%) patients the injuries were diagnosed as
isolated, and in 30 (71.4%) patients the kidney injuries
formed one part of a set of multiorgan injuries. Of the
42 patients, most of the injuries were caused by
transport accidents: 35 (83.3%), the rest resulting
from falls from heights: 5 (11.9%) and assaults: 2
(4.8%). All patients with suspected renal injury
underwent an abdominal CT with contrast, which
served as the basis for the AAST scale classification
of the injury (Fig. 1-2).

The most numerous group was grade | injuries:
23 (54.8%), followed by grade Il injuries: 8 (19%),
grade lll: 5 (12%), grade IV: 3 (7.1%), and grade V
injuries: 3 (7.1%) (Fig. 3).

Hematuria occurred in 14 (33%) patients: 2 with
a grade | injury, 3 with a grade Il injury, 7 with a grade
Il injury and 2 with a grade V injury.

MILITARY PHYSICIAN 4/2015
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Figure 1. Computed tomography — left kidney grade Il trauma
according to AAST

Rycina 1. Tomografia komputerowa — uraz nerki lewej Il stopnia
wg AAST

Figure 2. Computed tomography in the arterial phase, showing
the fragmentation of the only functioning, left kidney, a grade V
trauma

Rycina 2. Tomografia komputerowa w fazie tetniczej,

obrazujgca rozkawatkowanie jedynej czynnej nerki lewej, uraz V
stopnia

I conservative treatment
renal artery embolization
nephrectomy
kidney suturing

DJ stenting

Figure 3. Renal trauma treatment strategy
Rycina 3. Strategia leczenia urazéw nerek

All analyzed cases were blunt traumas, which directly
influenced the recommended therapeutic process. In
27 patients (64.2%) it was enough to introduce
conservative treatment enabling anatomical and
functional maintenance of the renal function. This
involved enforced bed rest, antibiotic therapy,
monitoring of vital signs (pressure and pulse),
laboratory parameters (CBC, creatinine and urea) and
repeated abdominal ultrasounds. A valuable
therapeutic option was selective renal artery
embolization, which enabled efficient management of
hemorrhage in 2 (4.8%) patients. Transperitoneal
nephrectomy was necessary in 5 (11.9%)
hemodynamically unstable patients with extensive
traumas. In 6 (14.3%) cases an organ-saving
treatment was administered in the form of surgical
management (suturing of the ruptured parenchyma
and pyelocaliceal system). Transfusion of compatible
packed red blood cells for the whole treatment
process was necessary in the case of 21 (50%)
patients, the minimum transfusion volume was 2 units
of PRBC while the maximum was 21 units. Because
of the urinary extravasation caused by the damage to
the pyelocaliceal system, 2 (4.8%) patients required
the installation of a ureteral DJ catheter, which
efficiently provided a natural route for urine flow from
the kidney (Fig. 4).
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Grade |

Grade Il Grade lll Grade IV Grade V

Figure 4. Grading of renal injury according to AAST
Rycina 4. Urazy nerek wg skali AAST

Discussion

Kidney injuries are one of the most common injuries in
urological practice. Computed tomography proved to
be of extreme clinical usefulness in diagnostics, as it
enabled precise assessment of the trauma extent as
well as the condition of the other kidney and
surrounding organs. Intravenous urography, formerly
the basic functional and morphological examination of
the urinary system, has been completely replaced with
CT scans (performed usually as 'CT trauma scan') as
the first line choice in the case of suspected renal
injury [9, 10].

Organ-saving treatment is considered the basic
rule in renal trauma treatment strategies, which is
confirmed by the guidelines of the European
Association of Urology [11]. In the analyzed group,
64% of patients were treated conservatively, as
recommended in the literature. The treatment
consisted of enforced bed rest, antibiotic therapy,
monitoring of vital signs and laboratory parameters
and abdominal ultrasound examinations. A good
therapeutic effect was achieved, especially in grade |
and Il injuries.

The clinical condition of the patient was the
decisive factor for the choice of appropriate treatment
method. Hemodynamic instability (tachycardia,
hypotension), intensified blood loss or expanding
hematoma visible in the scans required surgical
intervention [12].

The development of intravascular techniques in
interventional radiology (percutaneous selective
embolization) contributed to the increase in the
effectiveness of renal trauma therapy, especially in
the case of damage to the blood vessels. According to
the EAU guidelines, angiography with selective
embolization is the first-line method for the
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management of bleeding, with possible concurrent
hematuria, if there are no indications for an immediate
open surgical intervention. In the analyzed group,
embolization was applied in two cases, and led to the
stoppage of active bleeding and stabilization of the
clinical status of the patients. The high effectiveness
of this method makes it an alternative to surgical
treatment in some cases [13].

In the case of damage to the pyelocalix system,
the treatment should be adjusted to suit. If the injury is
not large and repeated scans show that urinary
extravasation tends to disappear, it is recommended
to adopt a waiting attitude. Urinary extravasation with
a tendency to persist or expand should be, if possible,
managed with temporary drainage (4-6 weeks) with
the use of catheter. It is extremely dangerous if
combined with damage to the intestine or pancreas
(septic danger). Massive damage to the pyelum
requires surgical intervention, suturing of the
collecting system with absorbable sutures and
appropriate drainage. Grade V injuries are a priori
burdened with a high percentage of surgical
interventions, only single cases can be treated
conservatively [14, 15]. Furthermore, renal function
after a grade V injury is significantly impaired.

To sum up, it should be noted that the use of
computed tomography as a precise method of
assessing the extent of the trauma together with strict
adherence to conservative treatment protocols and
the possibility of using intravascular techniques gives
good treatment results. Surgical intervention is
conditioned by the hemodynamic stability of the
patient and the choice of solution should be made
prudently, as intraoperative exploration of the
retroperitoneal space increases the risk of kidney loss
(bleeding may be managed only by means of
nephrectomy) [16, 17].

Conclusions

Appropriate renal trauma classification according to
the AAST scale enables further management based
on the EAU guidelines. In the vast majority of patients,
conservative treatment is preferred and efficient.
Renal injuries are often accompanied by multiorgan
injuries, which is why comprehensive specialist care in
a specialized trauma center is recommended.
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Hospitalizations in military entities
performing medical activities in 2014

Hospitalizacje w resortowych podmiotach wykonujgcych
dziatalnosc¢ leczniczg w 2014 roku

Arkadiusz Kosowski !, Zbigniew Teter 2, Konrad Kifert 2

IHead of the Department for Uniformed Services, Main Office of the National Health Fund in Warsaw

2Zbigniew Teter, Deputy President of the National Health Fund responsible for Uniformed Services, Main Office of the
National Health Fund in Warsaw

3Konrad Kifert, Head of the Health Services for the Uniformed Services Unit, Department for Uniformed Services, Main
Office of the National Health Fund in Warsaw

Abstract. Analysis of hospitalizations and their average values in military medicinal entities in 2014. A retrospective
analysis of the data contained in the IT systems was carried out concerning hospitalizations and their average value in
2014. The average value of hospitalization in 2014, with respect to the military entities carrying out the medical
activities, was higher than the average value of hospitalizations when taking into account all medical entities.
Considering the hospitalizations by place of service performance, the greatest number of hospitalizations appears in
these departments: general surgery, internal diseases, and cardiology. When analyzing the number of hospitalizations
by military entities carrying out medical activities, the greatest number belongs to: Military Institute of Medicine in
Warsaw, Central Research Hospital of the Ministry of the Interior in Warsaw, and the 5" Military Research Hospital and
Independent Public Healthcare Centre Polyclinic in Krakéw. The potential of military entities carrying out medical
activities and the “reference level” of quality and quantity of the services provided indicate a significant
acknowledgement of the high position of the entire healthcare department on the medical services market. The
healthcare services of the Ministry of Defense (MON) and the Ministry of Interior form an important component of the
healthcare service system in Poland.

Key words: National Health Fund, hospitalization, military medicinal entities

Streszczenie. Cel pracy. Analiza hospitalizacji oraz ich srednich wartosci w resortowych podmiotach leczniczych w
2014 roku. Materiat i metody. Przeprowadzono retrospektywng analize danych zawartych w systemach informatycznych
dotyczacych zrealizowanych hospitalizacji i ich $rednich warto$ci w 2014 roku. Wyniki. Srednia wartos¢ hospitalizacji w
2014 roku w odniesieniu do resortowych podmiotéw wykonujacych dziatalnos¢ leczniczg byta wigksza od $redniej
wartosci zrealizowanych hospitalizacji, z uwzglednieniem wszystkich podmiotéw leczniczych. Biorgc pod uwage
hospitalizacje wedtug miejsc wykonywania swiadczen, najwiekszg ich liczbe odnotowano na oddziale chirurgicznym
ogdlnym, na oddziale chor6b wewnetrznych i oddziale kardiologicznym. W analizie liczby hospitalizacji wedtug
podmiotow resortowych wykonujacych dziatalno$¢ leczniczg na pierwsze miejsca wysuwajg sie: Wojskowy Instytut
Medyczny w Warszawie, Centralny Szpital Kliniczny MSW w Warszawie i 5. Wojskowy Szpital Kliniczny z Poliklinikg SP
Z0Z w Krakowie. Wnioski. Potencjat resortowych podmiotéw wykonujacych dziatalnosé lecznicza oraz ,poziom
referencyjny” jakosci i ilosci udzielanych swiadczen swiadczg o znacznym uznaniu wysokiej pozycji catej resortowe;j
opieki zdrowotnej na rynku swiadczen medycznych. Stuzba zdrowia MON i MSW jest waznym elementem systemu
Swiadczen opieki zdrowotnej w Polsce.
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Introduction

Military healthcare is a specific medical service
provider with a wide range of activities. For many
years, the services provided by military healthcare
have included almost all benefits financed from public
resources.

Hospitalization services are provided in 23 hospitals,
established and supervised by the Ministry of the
Interior, and by 18 hospitals established and
supervised by the Ministry of Defence. There are

military hospitals located in every voivodship in
Poland.
Following the structural changes in healthcare,

hospitals accept all patients, not just the department-
specific ones.

Aim of the study

The aim of the study is to present information about
the hospitalizations provided in military healthcare
entities and their average value in 2014, based on
reported data from the IT systems of the National
Health Fund.

Material and methods

A retrospective analysis of data contained in the IT
systems was carried out concerning the provided
hospitalizations and their average value in 2014. The
hospitalizations in department-specific healthcare
entities were analyzed according to the ICD-10
classification, as well as according to the place in
which the services were provided. Moreover, the
mean values of hospitalization in 2014 were analyzed
with reference to military healthcare entities, and then
compared to the mean values of hospitalizations
provided in all healthcare entities.

Results

Hospitalizations in military healthcare entities were
analyzed, according to the ICD-10 classification with
regard to their causes. The major causes of
hospitalizations in military healthcare entities in 2014
included:
diseases of the circulatory system (100-199), with
71,544 hospitalizations and 63,599 hospitalized
patients; corresponding to 16.62% of all
hospitalizations and 17.53% of the hospitalized
patients, respectively;
neoplasms (C00-D48), where 44,635
hospitalizations were provided, and 36,678
patients were hospitalized; corresponding to
10.37% of all hospitalizations and 10.11% of the
hospitalized patients, respectively;
diseases of the digestive system (K00-K93), with
43,471 hospitalizations and 39,058 hospitalized

Hospitalizations in military entities performing medical activities in 2014

patients; corresponding to 10.10% of all
hospitalizations and 10.77% of the hospitalized
patients.

The most frequent primary diagnoses were
analyzed according to the place they were provided in
military healthcare entities. The data demonstrate that
patients with the following were mainly hospitalized in:

diseases of the circulatory system (100-199)

— cardiology departments, where 30,170
hospitalizations were provided to 26,137
patients,

— departments of internal diseases, where 11,787
hospitalizations were provided to 10,756
patients,

— neurology departments, where 5,678
hospitalizations were provided to 5,473
patients;

neoplasms (C00-D48)

— general surgery departments, where 7,310
hospitalizations were provided to 6,614
patients,

— urology departments, where 5,512
hospitalizations were provided to 4,206
patients,

— surgical oncology departments, where 4,264
hospitalizations were provided to 3,805
patients;

diseases of the digestive system (K00-K93)

— general surgery departments, where 19,397
hospitalizations were provided to 18,221
patients,

— gastroenterology departments, where 10,508
hospitalizations were provided to 8543 patients,

— departments of internal diseases, where 7,246

hospitalizations were provided to 6,685
patients.
Another  analysis presents those military

healthcare providers that in 2014 offered the greatest
number of hospitalizations according to the above
ICD-10 groups:

diseases of the circulatory system (100-199)

— Central Clinical Hospital of the Ministry of the
Interior in Warsaw - 9,873 hospitalizations,
8,046 patients hospitalized,

— 4th  Military  Research  Hospital  with
Independent  Public  Healthcare  Centre
Polyclinic in Wroctaw — 8,584 hospitalizations,
7,632 patients hospitalized,

— Military Institute of Medicine in Warsaw — 7,139
hospitalizations, 6,032 patients hospitalized;

neoplasms (C00-D48)

— Military Institute of Medicine in Warsaw — 9,117
hospitalizations, 6,382 patients hospitalized,

— Central Clinical Hospital of the Ministry of the
Interior in Warsaw - 5,464 hospitalizations,
4,709 patients hospitalized,
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— Independent Public Healthcare Centre with
Warminsko-Mazurskie Centre of Oncology in
Olsztyn — 5,334 hospitalizations, 4,282 patients
hospitalized;

diseases of the digestive system (K00-K93)

— Central Clinical Hospital of the Ministry of the
Interior in Warsaw - 7,759 hospitalizations,
5,926 patients hospitalized,

— Military Institute of Medicine in Warsaw — 5,582
hospitalizations, 5,038 patients hospitalized,

— bth  Military  Research  Hospital  with
Independent  Public  Healthcare  Centre
Polyclinic in Wroctaw — 2,569 hospitalizations,
2,531 patients hospitalized.

Hospitalizations in military healthcare entities were
analyzed according the place where the service was

— endocrine, nutritional and metabolic diseases
(EOO-E90) with 4,964 hospitalizations and
4,690 patients hospitalized;

for the hospital emergency department:

— injury, poisoning and certain other
consequences of external causes (S00-T98),
with 15,011 hospitalizations and 14,663
patients hospitalized,

— symptoms, signs and abnormal clinical and
laboratory findings, not elsewhere classified
(RO0-R99), with 6,352 hospitalizations and
6,009 patients hospitalized,

— diseases of the circulatory system (100-199),
with 3,064 hospitalizations and 2,755 patients
hospitalized.

Below are presented the providers of military

provided (hospital department). The analysis presents healthcare services that provided the greatest number
hospital departments in military healthcare entities of hospitalizations at selected hospital departments in
providing the greatest number of hospitalizations in 2014:

2014:

department of general surgery, with 41,269
hospitalizations and 38,767 hospitalized patients;
corresponding to 9.59% of all hospitalizations and
10.62% of the hospitalized patients, respectively;
department of internal diseases, with 38,767
hospitalizations and 35,224 hospitalized patients;
corresponding to 9.01% of all hospitalizations and
9.71% of the hospitalized patients, respectively;
hospital emergency department, with 35,377
medical interventions and 33,873 patients who
received medical services; corresponding to 8.22%
of all hospitalizations and 9.34% of the
hospitalized patients, respectively.

Another analysis presents the ICD-10 groups
which  constituted the primary diagnosis for
hospitalizations in all the four quarters of 2014 for the
hospital departments described earlier. They include

for the department of general surgery:

— diseases of the digestive system (K00-K93),
with 19,397 hospitalizations and 18,221
patients hospitalized,

— neoplasms (C00-D48) with 7,310
hospitalizations and 6,614 patients
hospitalized,

— diseases of the circulatory system (100-199),
with 5,526 hospitalizations and 5,186 patients
hospitalized;

for the department of internal diseases:

— diseases of the circulatory system (100-199),
with 11,787 hospitalizations and 10,756
patients hospitalized,

— diseases of the digestive system (K00-K93),
with 7,246 hospitalizations and 6,685 patients
hospitalized,
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general surgery:

— Military Institute of Medicine in Warsaw — 3,565
hospitalizations, 3,326 patients hospitalized,

— Central Research Hospital of the Ministry of the
Interior in Warsaw - 3,140 hospitalizations,
2,980 patients hospitalized,

— 4th  Military  Research  Hospital  with
Independent Public Healthcare Polyclinic in
Wroctaw - 2,179 hospitalizations, 1,968
patients hospitalized;

internal diseases:

— 1st Military Hospital with Independent Public
Outpatient  Clinic in  Lublin - 2,609
hospitalizations, 2,416 patients hospitalized,

— 107th Military Hospital with Independent Public
Outpatient  Clinic in Walcz - 2,417
hospitalizations, 1,980 patients hospitalized,

— 105th Military Hospital with Independent Public
Outpatient ~ Clinic in  Zary - 2,196
hospitalizations, 2,114 patients hospitalized;

traumatology and orthopedics surgery:

— Military Institute of Medicine in Warsaw — 3,263
hospitalizations, 2,981 patients hospitalized,

— 4th  Military  Research  Hospital  with
Independent  Public  Healthcare  Centre
Polyclinic in Wroctaw — 1,855 hospitalizations,
1,781 patients hospitalized,

— Central Research Hospital of the Ministry of the
Interior in Warsaw - 1,843 hospitalizations,
1,718 patients hospitalized;

cardiology:

— Central Research Hospital of the Ministry of the
Interior in Warsaw - 6,788 hospitalizations,
5,356 patients hospitalized,

— 4th  Military  Research  Hospital  with
Independent  Public  Healthcare  Centre
Polyclinic in Wroctaw — 6,097 hospitalizations,
5,218 patients hospitalized,
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— Military Institute of Medicine in Warsaw — 4,419
hospitalizations, 3,601 patients hospitalized.

The analysis of data for 2014 demonstrates that
the mean value of hospitalizations in Poland in
general was 3,089.96 PLN, whereas in the military
healthcare entities it was 3,897.21 PLN. In individual
voivodship departments of the National Health Fund
and military healthcare entities the mean values of
hospitalization were as follows:

Dolnoslgskie: voivodship — 3,371.96 PLN, military

—5,250.67 PLN,

Kujawso-Pomorskie: voivodship — 3,553.55 PLN,

military — 4,854.36 PLN,

Lubelskie: voivodship — 3,545.36 PLN, military —

3,410.25 PLN,

Lubuskie: voivodship — 3,722.01 PLN, military —

3,286.81 PLN,

tédzkie: voivodship — 3,032.46 PLN, military —

3,535.86 PLN,

Matopolskie: voivodship — 3,711.85 PLN, military —

3,576.89 PLN,

Mazowieckie: voivodship — 3,578.30 PLN, military

—4,226.11 PLN,

Opolskie: voivodship — 3,408.62 PLN, military —

2,989.20 PLN,

Podkarpackie: voivodship — 2,072.18 PLN, military

—2,533.92 PLN,

Podlaskie: voivodship — 3,224.85 PLN, military —

5,177.16 PLN,

Pomorskie: voivodship — 1,699.98 PLN, military —

2,392.89 PLN,

Slagskie: voivodship - 3,313.85 PLN, military —

2,479.59 PLN,

Swietokrzyskie: voivodship - 2,383.36 PLN,
military — 2,865.00 PLN,
Warminsko-Mazurskie: voivodship — 3,166.24

PLN, military — 4,062.31 PLN,

Wielkopolskie: voivodship — 3,593.07 PLN, military
—5,353.10 PLN,

Zachodniopomorskie: voivodship — 2,952.44 PLN,
military — 2,693.77 PLN.

The data demonstrate that the highest voivodship
mean values of hospitalizations were found in the
following voivodship departments of the National
Health Fund:

Lubuskie — 3,722.01 PLN,

Matopolskie — 3,711.85 PLN,

Mazowiecki — 3,578.30 PLN.

The lowest values of hospitalizations were found in
the following voivodship departments of the National
Health Fund:

Pomorskie — 1,699.98 PLN,

Swietokrzyskie — 2,383.36 PLN,

Zachodniopomorskie — 2,952.44 PLN.

Hospitalizations in military entities performing medical activities in 2014

In military healthcare entities the highest mean
values of hospitalizations were:

Wielkopolskie — 5,353.10 PLN,

Dolnoslgskie — 5,250.67 PLN,

Podlaskie — 5,177.16 PLN.

The lowest mean values of hospitalizations in
military healthcare entities were found in:

Pomorskie — 2,392.89 PLN,

Slaskie — 2,479.59 PLN,

Podkarpackie — 2,533.92 PLN.

Mean values of hospitalizations in
healthcare entities were the highest in:

4th Military Research Hospital with Polyclinic in

Wroctaw — 5,676.45 PLN,

10th Military Research Hospital with Polyclinic in

Bydgoszcz - 5,482.81 PLN,

Independent Public Healthcare Institution of the

Ministry of the Interior in Poznan — 5,353.10 PLN.

military

The lowest mean values of hospitalizations in
military healthcare entities were found in:

115th Military Hospital with Outpatient Clinic on the

Hel peninsula — 1,741.78 PLN,

Independent Public Healthcare Institution in

Koszalin, Zachodniopomorskie Department of the

National Health Fund — 1,884.16 PLN,

Independent Public Healthcare Institution in
Koszalin (entity in Stupsk) in Pomorskie
Department of the National Health Fund -
1,949.72 PLN.

Discussion

Following the structural changes in the healthcare
system, hospitals accept all patients, not just
department-specific ones. Military hospitals also
provide treatment in emergencies, particularly
regarding injuries in the broadest sense. This
dedication is dictated by the needs of officers and
soldiers who are professionally active. Both the
character of service and the needs of departments
necessitated structural changes, this is indicated by
the large hospitals, emergency and surgical
departments with specialist equipment, as well as co-
operation of the above hospitals within the national
emergency medical services. Currently the military
entities are well-equipped with advanced diagnostic
devices and medical equipment to enable accurate
diagnosis and effective treatment. Physicians and
nurses are highly qualified, both practically and
academically. The hospitals provide continuous
education and development of their staff, which allows
the personnel to improve the level of professionalism
and specialization.

Numerous healthcare providers offer
comprehensive medical services. They include
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research hospitals with polyclinics that provide
medical care for research and teaching departments,
clinical departments, and treatment departments, as
well as diagnostic tests in institutes and laboratories.
Military  hospitals  perform  highly  specialized,
complicated and often innovative procedures, and
they use advanced and state-of-the-art treatment
methods. It encourages patients to seek treatment in
these facilities, as they inspire confidence and are
considered prestigious. Military hospitals are
important entities providing services such as hospital
treatment within the Polish healthcare system.

Conclusions

As demonstrated in the study, military healthcare in
hospital departments provides 8-11% of all the
services provided nationally, which shows its
important share in the market of healthcare services
such as hospital treatment. In ten voivodships, the
mean hospitalization values in these entities were
higher than those in civilian entities. The mean value
in reference to the catalogue value of services could
be said to demonstrate the severity of the cases
treated in military healthcare entities.
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Impedance diastolic to systolic wave
ratio (O/C ratio) as a marker of left
ventricular diastolic function in arterial
hypertension

Impedancyjny wskaznik stosunku fali rozkurczowej do skurczowej
(O/C ratio) jako marker funkcji rozkurczowej lewej komory w
nadcisnieniu tetniczym

Pawet Krzesi nski, Grzegorz Gielerak, Beata Uzi eblo-Zyczkowska, Adam Sta nczyk,

Katarzyna Piotrowicz, Andrzej Skrobowski, Andrzej C  wetsch
Department of Cardiology and Internal Diseases, Central Clinical Hospital of the Ministry of National Defence, Military
Institute of Medicine, Warsaw; head: Andrzej Skrobowski MD, PhD

Abstract. Although impedance cardiography (ICG) is seen to be a useful tool in cardiovascular diagnostics, little is yet
known about the clinical meaning of the diastolic to systolic wave (O/C) ratio. The aim of this study was to estimate the
relation between O/C ratio and the echocardiographic features of left ventricular diastolic (LVD) function in patients with
arterial hypertension (AH). In 144 hypertensive patients (mean age: 45.2 years) the correlations between clinical
variables (i.e. age, blood pressure, and heart rate) and O/C ratio derived from an at-rest ICG (Niccomo™ device),
together with the echocardiographic features of the LVD function (E — mitral flow early phase velocity, A — mitral flow
late phase velocity, E/A ratio; e’ — mitral septal annulus early diastolic velocity, E/e’ ratio; IVRT — isovolumic relaxation
time) were analyzed. The mean O/C ratio was found to be significantly lower in patients with LVD dysfunction, as
compared with patients with normal left ventricular systolic function: 32.6+14.1% vs 39.8+12.7%; p =0.001. Correlation
analysis revealed a significant association of O/C ratio with: E (r=0.40; p <0.001), A (r=-0.22; p <0.05), E/A (r=0.44; p
<0.001); e’ (r=0.28; p <0.01); IVRT (r=-0.45; p <0.001). The only clinical variable stronger correlated with
echocardiography was age (vs E: r=-0.39; p <0.001; A: r=0.43; p <0.001; E/A: r=-0.56; p <0.001; e’: r=-0.36, p <0.001;
IVRT r=0.45; p <0.001). In patients with normal and mildly impaired LVD function, O/C ratio is related with diastolic
hemodynamics, especially mitral flow parameters. This distinct association with mitral flow pattern suggests that O/C
ratio, lower in patients with impaired LV relaxation, can rise in those with more advanced stages of LVD dysfunction
(pseudonormal and restrictive fillings).

Key words: hypertension, left ventricular diastolic function, echocardiography, impedance cardiography

Streszczenie. Wstep. Kardiografia impedancyjna jest uzyteczng metodg w diagnostyce uktadu sercowo-naczyniowego,
choé znaczenie kliniczne wskaznika stosunku fali rozkurczowej do skurczowej (O/C ratio) nie zostato jednoznacznie
okreslone. Celem pracy byta ocena zwigzku pomiedzy wskaznikiem O/C a echokardiograficznymi wyktadnikami funkcji
rozkurczowej lewej komory u chorych na nadcisnienie tetnicze (AH). Materiat i metody. W grupie 144 chorych z AH
(Sredni wiek: 45,2 roku) dokonano analizy korelacji zmiennych klinicznych (takich jak wiek, cisnienie tetnicze,
czestotliwos¢ rytmu serca) oraz wskaznika O/C, ocenianego w spoczynkowym badaniu ICG (urzgdzenie Niccomo™), z
echokardiograficznymi wyktadnikami funkcji rozkurczowej lewej komory (E — predkos¢ wczesnego naptywu mitralnego,
A — predkos¢ poznego naptywu mitralnego, wskaznik E/A ratio, e — predkos¢ wczesnorozkurczowa pierscienia
mitralnego, E/e’ ratio, IVRT — czas rozkurczu izowolumetrycznego). Wyniki. Wartos¢ wskaznika O/C okazata sie w
poréwnaniu z osobami z prawidtowa funkcjg skurczowg lewej komory istotnie mniejsza u chorych z jej dysfunkcja
rozkurczowa: 32,6 +14,1% vs 39,8 +12,7%; p =0,001. Analiza korelacji ujawnita istotne powigzanie wartosci wskaznika
O/C z parametrami echokardiograficznymi: E (r=0,40; p <0,001), A (r=-0,22; p <0,05), E/A (r=0,44; p <0,001); €’
(r=0,28; p <0,01); IVRT (r=-0,45; p <0,001). Jedyng zmienng kliniczng o silniejszej korelacji z tymi wskaznikami okazat
sie wiek (vs E: r=-0,39; p <0,001; A: r=0,43; p <0,001; E/A: r=-0,56; p <0,001; e’: r=-0,36, p <0,001; IVRT r=0,45; p
<0,001). Wnioski. W grupie chorych z prawidtowg i fagodnie uposledzong funkcjg rozkurczowg lewej komory wskaznik
O/C wykazuje powigzanie z parametrami echokardiograficznymi charakteryzujgcymi jej rozkurcz, zwlaszcza z
naptywem mitralnym. Ten szczegdlny zwigzek z profilem naplywu mitralnego sugeruje, ze wskaznik O/C moze sie
zwieksza¢ w przypadku bardziej wyrazonej dysfunkcji rozkurczowej (pseudonormalizacja i restrykcja naptywu
mitralnego).

Stowa kluczowe: nadcisnienie tetnicze, funkcja rozkurczowa lewej komory, echokardiografia, kardiografia
impedancyjna
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Introduction

Impedance cardiography (ICG) is a useful tool in
cardiovascular diagnostics, and it has been proved
that a variety of important types of information related
to the mechanical and physiological cardiac function
can be extracted from the ICG curve [1-4]. However,
still little is known about the clinical meaning of the
impedance diastolic (O) to systolic wave (C) ratio (O/C
ratio) in hypertensive patients. Elevated O/C ratios
were observed in patients with cardiac abnormalities
such as heart failure (HF), acute myocardial injury and
mitral regurgitation [5—7]. An association between O/C
ratio and increased left-ventricular end-diastolic and
pulmonary pressure has also been reported [8]. A
high O-wave was even proposed as a predictor of
poor outcome in patients with a myocardial infarct [9].
However, this phenomenon has also been noted in
younger subjects with normal cardiac function [10],
which cannot be explained by increased LV diastolic
pressures.

Some other studies revealed that the O-wave was
strongly associated with early mitral flow (E wave) [5—
7]. If so, the trend of O/C ratio in patients with arterial
hypertension (AH) should vary depending on left
ventricular diastolic (LVD) function, as in case of mitral
flow pattern, especially the early to late mitral flow
ratio (E/A). Therefore, the assumption that the O/C
ratio should rise with progression from normal LVD
function to its impaired relaxation might be incorrect.
The explanation of this phenomenon is important in
view of the widening use of ICG in clinical practice.

Aim

The aim of the study was to evaluate the relation
between O/C ratio and echocardiographic features in
patients with essential AH with normal and mildly
impaired LVD function.

Material and methods
Study population

The study group consisted of patients with at least a
3-month history of AH defined according to the
European Society of Cardiology guidelines [11]. The
diagnosis of AH was verified with the use of out-
patient blood pressure monitoring. The subjects
treated with hypotensive drugs were recommended to
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discontinue them at least
examination.

The exclusion criteria comprised: (1) confirmed
secondary AH, (2) AH treated with three or more
medicines before recruitment, (3) heart failure, (4)
cardiomyopathy, (5) significant heart rhythm
disorders, (6) significant valvular disease, (7) kidney
failure (estimated glomerular filtration rate below 60
ml/min*1.73m?), (8) chronic obstructive pulmonary
disease, (9) diabetes, (10) polyneuropathy, (11)
peripheral vascular disease, and (12) age <18 years
and >65 years.

The group selected for this retrospective analysis
comprised patients from a clinical study performed in
the Department of Cardiology and Internal Diseases
of the Military Institute of Medicine (ClinicalTrials.gov
— NCTO1 996 085). The study was conducted
according to the Good Clinical Practice guidelines and
the Declaration of Helsinki, with the approval of the
local ethics committee. Each patient provided
informed written consent to participate in the study.

The clinical examination was performed with
consideration for the cardiovascular risk factors and
symptoms indicating secondary causes of AH [11].
The laboratory tests included evaluation of renal
function (creatinine, eGFR - calculated using the
MDRD formula) and metabolic disturbances (total
cholesterol, low density lipoprotein cholesterol, high
density lipoprotein cholesterol, triglycerides, and
fasting glucose) to identify patients with metabolic
syndrome (MS), defined according to the IDF criteria
[12].

7 days before the

Office blood pressure measurement (OBPM)

The office blood pressure measurement was
performed in the morning hours (07.30-08.30)
automatically (Omron M4 Plus, Japan) with a
technique compliant with the European Society of
Cardiology guidelines [11]. Systolic blood pressure
(SBP) and diastolic blood pressure (DBP) were
measured in a quiet room, in the presence of a trained
physician or nurse, after a minimum of 5 minutes of
rest in a sitting position. The BP category of AH was
defined according to the European Society of
Cardiology guidelines [11]: grade 1 — OSBP 140-159
mm Hg and/or ODBP 90-99 mm Hg, grade 2 — OSBP
160-179 mm Hg and/or ODBP 100-109 mm Hg, grade
3 — OSBP exceeding 180 mm Hg and/or ODBP
exceeding 110 mm Hg.
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Echocardiography

A two-dimensional echocardiography was performed
using standard parasternal, apical and subcostal
views (2.5 MHz transducer; VIVID S6 GE Medical
System, Wauwatosa, WI, USA.). The dimension of the
left atrium (LA), left ventricular end diastolic diameter
(LVEDD) and interventricular septum diameter (IVSD)
were measured in the parasternal long-axis view in
the late diastole of the left atrium and left ventricle
(LV), respectively. Left ventricular ejection fraction
(LVEF) was calculated according to Simpson’s
formula employing a 2-dimensional image of the LV
chamber during systole and diastole in the 4- and 2-
chamber apical views. The left ventricular hypertrophy
(LVH) was diagnosed according to the ASE-
recommended formula for estimation of left ventricular
mass index (LVMI) from 2D linear LV measurements
indexed to body surface area (cut-off values for males
LVMI > 115 g/m?, for females > 95 g/m?).

Mitral valve inflow was recorded in the apical 4-
chamber view with a pulsed wave Doppler gate
positioned in the LV on the level of the mitral valve
edges. The following parameters were measured:
mitral flow early (E) and late (A) phase ratio (E/A) and
phase E deceleration time (EdecT). The apical 5-
chamber view enabled simultaneous registration of
the flow pattern through the aortic and mitral valves
and isovolumic diastolic time calculation. Tissue
Doppler imaging was performed in the apical views to
acquire mitral annular velocity. The sample volume
was positioned at or within 1 cm of the septal insertion
sites of the mitral leaflets and adjusted as necessary
(usually 5-10 mm) to cover the longitudinal excursion
of the mitral annulus in diastole. Additionally, the
mitral septal annulus early diastolic velocity (e’) was
measured and the E/e’ ratio was calculated. The
diagnosis of LVD dysfunction was based on the
current guidelines [13-14].

The study group comprised only patients with
normal LVD function and LVD dysfunction stage |
(impaired relaxation diastolic filling pattern, which is
related to the reduced left ventricular filling in early
diastole). The following values were considered
abnormal: e’ < 8 cm/s; left atrium >40 mm for males
and >38 mm for females; E/A < 0.8; EdecT > 200 ms;
isovolumic relaxation time (IVRT) = 100 ms; and E/e’
ratio > 8.

Impedance cardiography (ICG)

All ICG measurements were performed using the
Niccomo™ device (Medis, llmenau, Germany) after
10 minutes of rest in a supine position. The data were
recorded during a 10-minute assessment and
exported to the dedicated software (Niccomo
Software, Medis, llmenau, Germany). A ratio of
diastolic O wave to systolic C wave (O/C [%]) was
calculated from the ICG curve.

EKG

Figure 1. Characteristics of the impedance curve (ICG) where B
is the start of left ventricular ejection, C is the maximum
amplitude during systole, X is the point of closure of aortic valve
and O is the diastolic upward deflection. Pre-ejection period
(PEP) and left ventricular ejection time (LVET) are calculated in
reference to Q in the electrocardiogram (ECG).

Rycina 1. Charakterystyka krzywej impedancyjnej (ICG), gdzie
B odpowiada poczgtkowi wyrzutu krwi z lewej komory, C —
maksymalnej amplitudzie wyrzutu w skurczu, X — zamknigciu
zastawki aortalnej, a O - rozkurczowemu wychyleniu
ujemnemu. Okres przedwyrzutowy (PEP) i czas wyrzutu (LVET)
sg kalkulowane w odniesieniu do punktu Q elektrokardiogramu
(EKG).

The O wave (amplitude between point X and point O)
is the early diastolic upward defection of the dz/dt
curve (first derivate of impedance change) and the C
wave is its maximum systolic amplitude, measured
from the baseline (0) (fig 1).

Apart from that, the final analysis included mean
values of hemodynamic parameters such as: heart
rate (HR [bpm]); systolic and diastolic blood pressure
(SBP and DBP [mmHg]); stroke index (SI [ml/m?] =
SV/ body surface area (BSA), where stroke volume
(SV) is calculated using the Sramek and Bernstein
formula SV = VEPT*dZmax*LVET/Z0 accounting for
weight, height and sex (variable VEPT), dZmax and
left ventricular ejection time (LVET); cardiac index (CI
[I/min’ m? = SI*HR); systemic vascular resistance
index (SVRI [dyn*s*m2/cm®] = 80*[MBP-CVP]/CI,
where MBP Is mean blood pressure and CVP is
central venous pressure (assumed value 6 mm HQ));
total arterial compliance (TAC [ml/mm Hg] = SV/pulse
pressure [PP]).
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Statistical analysis

The statistical analysis was performed using Statistica
7.0 (StatSoft, Inc., Tulsa, OK, USA) software. The
distribution and normality of data were assessed by
visual inspection and the Kolmogorov-Smirnov test.
Continuous variables were presented as means *
standard deviations (SD) and categorical variables as
absolute and relative frequencies (percentages). The
association between the chosen indices of
cardiovascular function or structure was investigated
with Pearson’s correlation coefficients. For the
purposes of multivariate linear regression for E/A, it
was normalized to a natural logarithm (In E/A). A p
value of <0.05 was taken to indicate statistical
significance.

Results

The study group comprised the patients characterized
in table 1, and was dominated by subjects with mild
hypertension and more than half with coexisting
metabolic disturbances.

The mean O/C ratio in the study group was 38.0 =
13.4% (range: 8.7 — 77.3%) and was significantly
lower in patients with LVD dysfunction than normal
LVD function: 32.6 + 14.1 vs 39.8 + 12.7%; p = 0.001.
No difference between males and females was
observed (37.9 + 13.8 vs 38.2 + 12.7%, p = 0.828).
OI/C ratio was associated with age (r = -0.48, p < 0.00
001) and LA (r = -0.20, p = 0 .018). No significant
correlation with BMI, SBP, DBP, HR, LVEDD, or LVMI
was noted.

In general we observed that the correlation of O/C
ratio with the parameters characterizing mitral flow
pattern (E, A, E/A) and other clinical and
hemodynamic variables was greater than with indices
of LV filling pressure (e’, E/e’). The O/C ratio was
positively related to E/A, which was a consequence of
the positive correlation with E and negative with A
(tab. 2, fig. 2). We also observed an association of
O/C ratio with e’ but not with E/e’. The only other
variable better correlated with echocardiography was
age. The relations between echocardiographic
parameters and impedance indices of LV performance
(SI, CI), afterload (SVRI, TAC), as well as BMI, SBP,
DBP and HR, were weaker.

The multivariable linear regression analysis in the
best-fit model demonstrated that the O/C ratio and the
variables such as: age, HR, SBP were significant
predictors of the E/A accounting for 41% of its overall
variance (tab. 3).

Discussion

The results of our study revealed that O/C ratio is
related to the echocardiographic features of LVD
function, especially mitral flow pattern. We showed
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that O/C ratio decreases with age and LVD function
deterioration, as does E/A.

|
Table 1. Basic characteristics of the study group
Tabela 1. Charakterystyka podstawowa grupy badanej

study group (n=144)

Age (years), mean + SD 45.2+10.4
HR (bpm), mean + SD 73.6 £10.7
SBP (mm Hg), mean = SD 141.2 +13.0
DBP (mm Hg), mean + SD 90.3+9.3
AH — grade 1, n (%) 115 (79.9)
AH — grade 2, n (%) 28 (19.4)
AH — grade 3, n (%) 1(0.7)
Previous hypotensive treatment, n (%) 28 (19.4)
BMI (kg/m?), mean + SD 29.0+4.2
MS, n (%) 84 (58.3)
eGFR (ml/min/1.73 m?), mean + SD 99.8 £18.7
LVH, n (%) 15 (10.4)
LVD dysfunction, n (%) 35 (24.3)

HR — heart rate, SBP — systolic blood pressure, DBP — diastolic
blood pressure, AH — arterial hypertension, BMI — body mass
index, MS — metabolic syndrome, eGFR — estimated glomerular
filtration rate, LHV — left ventricular hypertrophy, LVD
dysfunction — left ventricular diastolic dysfunction

Our results provide some explanation of the
discrepancies between studies reporting high O-wave
in both normal and severely ill subjects. In fact, in
young and middle-aged hypertensives the O/C ratio
tends to decrease with age, especially in the presence
of mildly impaired LVD dysfunction. However, our
observations do not contradict the previous studies
mentioned above. We suppose that the shift to the
increasing tendency may occur in the elderly and
more advanced stages of LVD dysfunction.

The mean value of O/C ratio in our study group
differed from those noted in HF [8,15]. As we reported
previously, in stable HF patients the O/C ratio was
higher both before and after cardiac rehabilitation
(54.8 £ 24.0 and 47.9 + 20.8%, respectively) [15].
Kuang et al. [10] also observed that a high O/C ratio
was associated with cardiac insufficiency.

We showed that O/C ratio was related positively to
E and negatively to A, and, as a consequence, had a
stronger correlation with E/A than other ICG variables.
Besides age, no other considered clinical
characteristics had a stronger correlation to
echocardiography. The correlation between O/C ratio
and early diastolic mitral flow was previously reported.
Lababidi et al. [16] proved that the O-wave occurs at
the time of the opening of mitral valve. Schieken et al.
[6] linked O/C ratio with the early maximal mitral flow
in patients with mitral regurgitation. It was suggested
that the O-wave is a derivate of pulmonary venous
return related to end-diastolic pressure and pulmonary
wedge pressure [8].
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Figure 2. Correlation between O/C ratio and mitral flow characteristics (E, A, E/A). A — mitral flow late phase, E — mitral flow early
phase, E/A — mitral flow early and late phase ratio, O/C — ratio of impedance diastolic wave to systolic wave.

Rycina 2. Korelacje pomiedzy wskaznikiem O/C a wskaznikami naptywu mitralnego (E, A, E/A). A — predkos¢ pdznego naptywu
mitralnego, E — predkos¢ wczesnego naptywu mitralnego, E/A — wskaznik E/A, O/C — wskaznika stosunku impedancyjnej fali

rozkurczowej do skurczowe;j.
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____________________________________________________________________________________________|
Table 2. Correlations between the echocardiographic indices of left ventricular diastolic function and clinical/hemodynamic
parameters

Tabela 2. Korelacje pomi edzy echokardiograficznymi wyktadnikami funkcji rozk
klinicznymi/ hemodynamicznymi

urczowej lewej komory a wska znikami

E A E/A e’ E/e’ EdecT IVRT
Age 0.39# 0.43# 0.56# 0.36# ns 0.38# 0.40#
BMI ns 0.23** 0.18 * ns ns ns ns
SBP ns 0.18* 0.20* 020* ns ns ns
DBP ns ns ns ns ns ns ns
HR ns ns 0.20* ns ns ns ns
Sl 0.17* ns 0.27** 0.19* ns ns ns
Cl 0.17* ns ns 0.23** ns ns ns
SVRI 0.26** ns 0.28# 0.30# ns 0.19* ns
TAC 0.20* 0.18* 0.27** 0.19* ns ns ns
o/C 0.40# 0.22* 0.44# 0.28** ns 0.33# 0.45#
*p <0.05
**p <0.01
#p <0.001

E — mitral flow early phase, A — mitral flow late phase, E/A — mitral flow early and late phase ratio, e’ — mitral septal annulus early
diastolic velocity, E/e’ — ratio of mitral flow early phase to mitral septal annulus early diastolic velocity, EdecT — phase E deceleration
time, IVRT — isovolumic relaxation time, BMI — body mass index, SBP — systolic blood pressure, DBP — diastolic blood pressure, HR —
heart rate, S| — stroke index, ClI — cardiac index, SVRI — systemic vascular resistance index, TAC — total arterial compliance, O/C —
ratio of impedance diastolic wave to systolic wave, ns — not significant

____________________________________________________________________________________________|
Table 3. Multivariable linear regression analysis o f the natural logarithm of E/A (In E/A)
Tabela 3. Analiza metod a wieloczynnikowej regres;ji liniowej dla zmiennej E/ A zlogarytmowanej (In E/A)

R = 0.64; R2 = 0.41; corrected R2 = 0.39; F (4,126) = 21.5; p<0.000 001

B s.e. B s.e. t (126) p
0.588 0.125 4.715 0.000 006
Age (years) 0.47 0.077 0.006 0.001 6.159 <0.000 001
HR 0.16 0.071 0.002 0.001 2.335 0.021
SBP 0.15 0.071 0.002 0.001 2.191 0.030
o/C 0.19 0.077 0.002 0.001 2.527 0.013

In E/A (mitral flow early and late phase ratio) it was considered to be a dependent variable.
Entry variables tested in the model were as follows: age; HR — heart rate, SBP — systolic blood pressure, O/C ratio of impedance
diastolic wave to systolic wave, body mass index (BMI) did not enter the final multivariable model

Kuang et al. [10] investigated the formation of early
diastolic defection of dZ/ dt signal and concluded that
the O-wave is the effect of superposition of the
impedance components for the right and left ventricle,
aorta and pulmonary vessels with the dominating
input of the heart chambers. In the study of Pickett
and Buell [7] it was strongly correlated with the E
wave (r=0.64, p=0.001) and preload dependent. They
observed that body position influences both E and
O/C ratio in the same way. The relationship with E
suggest that the O/C ratio depends on the
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intraventricular pressure difference from LA to the LV
apex, which is reduced in mild LVD dysfunction [17].
Thus, the O/C ratio may also present a “U-shaped”
response to deterioration of LVD function, as
observed for E. The examples depicting these
hypothesis are presented in figure 3.

In our study the relation of O/C ratio to LVD
function was confirmed by correlation not only with the
mitral flow characteristics (E, A, E/A, EdecT) but also
early diastolic tissue velocity (e’) and isovolumic
relaxation (IVRT).
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0O/C =61% O/C = 46%

47-year-old hypertensive man
LV diastolic function: normal (E/A1.1)

35-year-old healthy man
LV diastolic function: normal (E/A1.3)

OIC = 28%

O/C = 93%

i,
t

74-year-old hypertensive man with HF (LVEF 40%)
LV diastolic function: restriction (E/A 2.2)

44-year-old hypertensive man
LV diastolic function: impaired relaxation (E/A 0.8)

Figure 3. Four cases from our collection presenting the relations between O/C ratio (ratio of impedance diastolic wave to systolic
wave) and E/A (mitral flow early and late phase ratio) in different stages of left ventricular diastolic function (LVD). In a young healthy
male with normal LVD function the O/C ratio was high (A), in middle-aged hypertensives (B, C) it was lower, especially in the subject
with impaired relaxation of the left ventricle (C). However, the highest O/C ratio was observed in the patient with severely impaired LV
systolic and diastolic function (D). HF — heart failure, LV — left ventricle, LVEF — left ventricular ejection fraction.

Rycina 3. Cztery przyktady ze zbioréw wlasnych prezentujace zwigzek pomiedzy wskaznikiem O/C (stosunek impedancyjnej fali
rozkurczowej do skurczowej) oraz E/A (stosunek predkosci wczesnej i poznej fazy naptywu mitralnego) w réznych stadiach funkcji
rozkurczowej lewej komory. U mtodego i zdrowego mezczyzny z prawidtowg funkcja rozkurczowg wskaznik O/C byt wysoki (A), zas u
0s6b z nadcisnieniem w $rednim wieku (B, C) niski, zwtaszcza przy wspotistnieniu uposledzonej relaksacji LV. Jakkolwiek wyzszy
wskaznik O/C zaobserwowano u chorego z ciezkg niewydolnosci skurczowg i rozkurczowg LV (D). HF — niewydolno$¢ serca, LV —
lewa komora, LVEF — frakcja wyrzutowa lewej komory.

This suggests that the O/C ratio depicts the
complex nature of the diastolic left atrial-ventricular
interaction and its association with preload, afterload
and LV stiffness [13]. We should also emphasize that
the shift from low to high O/C ratio may result from a
decreasing C-wave. This is observed in patients with
impaired LV systolic function but even in
hypertensives with preserved LVEF left ventricular
performance may be impaired. Siegel et al. [18]
showed that the C-wave was inversely related to the
afterload. Similarly, we observed that patients with
LVD dysfunction present higher SVRI (2439.4 + 483.7
Vs 2269.8 + 457.9 dyn*s*m?/cm®, p<0.05) and slightly

lower values of dZmax derivates: Sl (46.1 £ 11.0 vs
48.2 + 9.2 ml/m?, p<0.05), velocity index (39.9 + 12.4
vs 459 + 12.2 1/1000*Ohm/s, p<0.05), and
acceleration index (60.9 + 25,5 vs 69.6 * 26.0
1/100*Ohm/s?, p<0.05) [data unpublished].

Clinical implications

We hope that our observations will contribute to better
understanding of the relation between the ICG curve
parameters and the echocardiographic features of the
LVD function. We observed that the O/C ratio should
be interpreted with consideration of the mitral flow
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pattern. This simple non-invasive parameter may
support monitoring of the LV function. However, the
change in O/C ratio should be compared with the
patient’s clinical state and, particularly, the diastolic
mitral flow pattern in order to differentiate whether it
reflects an improvement (regression) or deterioration
(progression) of LVD function.

Limitations

We are aware that the small sample size of the
subgroups and the retrospective design are limitations
of our study. The other limitation is that patients with
more advanced LVD dysfunction (with pseudonormal
and restrictive fillings) were not included in the
analysis and only presented as example cases in
Figure 3. It should be emphasized that our results
apply to patients with uncomplicated AH and should
not be extrapolated onto the general population. On
the other hand, the strength of our results is that we
recruited unmedicated hypertensives, without other
serious chronic diseases. Thus, our observations are
specific to AH, deprived of any potential bias related
to pharmacotherapy and additional cardiovascular
alterations.

Conclusions

In hypertensive patients with normal and mildly
impaired LVD function the O/C ratio is associated with
mitral flow characteristics. Its trend in this specific
group was observed to be opposite to that expected
after the analysis of the observations in patients with
heart failure, a myocardial infarct and valvular
diseases. In our study group, O/C ratio decreased
with age, especially in coexistence with impaired LV
relaxation. However, the distinctive association with
mitral flow pattern suggests that the O/C ratio can rise
in more advanced grades of LVD dysfunction
(pseudonormal and restrictive fillings), which should
be investigated in further studies.
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PMCF evaluation of the efficiency,
safety and silver ion secretion from the
TROMBOGUARD®hemostatic first aid
and tactical dressing

Ocena kliniczna PMCF skutecznosci, bezpieczehstwa stosowania
oraz uwalniania jonow srebra z opatrunku hemostatycznego do
udzielania pierwszej pomocy i opatrywania ran urazowych
TROMBOGUARD® (badanie uzupetniajgce faze lll)
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Abstract.  TROMBOGUARD® is a sterile, hemostatic first aid and tactical dressing, consisting of a hydrophilic
polyurethane foam, a semi-permeable polyurethane film, and an active layer having basic hemostatic properties,
composed of chitosan, alginate and silver ions. The aim of the study was to evaluate the efficacy and safety of the
TROMBOGUARD® hemostatic dressing in terms of silver ion release. The study also included a risk assessment for
complications occurring after applying the dressing. The study group consisted of 5 individuals who met the study
inclusion criteria, i.e. having wounds of different etiologies requiring surgery. The examination of the impact of the
dressing on blood and urine parameters showed neither a statistically nor a clinically significant impact. The release of
silver ions from the dressing to pseudothrombus was statistically insignificant. The use of TROMBOGUARD® dressings
reduced perioperative blood loss. Furthermore, the bacteriostatic properties, maintained the wound “clean”, allowing the
postponement of definitive closure of the wounds until skin could be acquired or the wounds healed. No evidence of any
complications or adverse reactions related to the direct action of the dressing has been found to date.

Key words: hemostatic dressing, hemostasis, chitozan, silver ions

Streszczenie.  TROMBOGUARD® jest sterylnym hemostatycznym opatrunkiem do udzielania pierwszej pomocy i
opatrywania ran urazowych, skladajgcym sie z hydrofilowej pianki poliuretanowej, potprzepuszczalnej folii
poliuretanowej oraz warstwy aktywnej o podstawowym dziataniu hemostatycznym, zawierajgcej chitozan, alginiany oraz
sole srebra. Celem badania byta ocena skutecznosci oraz bezpieczenstwa stosowania hemostatycznego opatrunku
TROMBOGUARD® pod katem uwalniania jonéw srebra. Badanie obejmowato ocene ryzyka powstawania powiktan po
zastosowaniu opatrunku. Grupe badang stanowito 5 chorych speiajgcych kryteria wigczenia do badania, tj. uznano
rany o réznej etiologii wymagajgce leczenia chirurgicznego. Badania wptywu opatrunku na parametry krwi i moczu nie
wykazaty zadnego wplywu istotnego statystycznie ani tym bardziej znaczacego klinicznie. Opatrunek uwalniat srebro do
pseudoskrzepu w ilosci $ladowej — nieistotnej statystycznie. Zastosowanie opatrunkéw TROMBOGUARD® zmniejsza
okotooperacyjng utrate krwi. Ponadto wtasciwosci bakteriostatyczne utrzymujg rane ,czystg”, umozliwiajgc odroczenie
definitywnego zamknigcia ran az do pozyskania skéry lub zdeklarowania rany. Dotychczas nie stwierdzono
wystepowania zadnych powiktan ani reakcji niepozgdanych zwigzanych z bezposrednim dziataniem opatrunku.

Stowa kluczowe: opatrunek hemostatyczny, hemostaza, chitozan, jony srebra
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Introduction

Hemorrhage is the main cause of death in multiorgan
injuries under combat field conditions [1-3]. According
to the ERC guidelines, hemorrhage is a reversible
cause of heart arrest, and 60% of deaths on the
battlefield which could be avoided are related to
massive hemorrhages from the limbs. Current
strategies for first aid in battle injuries place the
emphasis on quick identification of the source of
bleeding followed by immediate staunching by
pressure (tourniguets or pressure dressings) or use of
hemostatic products, maintenance of respiration,
circulation and proper vascular filling [4-6]. The
guidelines for the US Army stipulate that there is no
need for fluid transfusion in the case of superficial
wounds [6]. 9.0% of battlefield injuries are deeply
penetrating gunshot wounds, usually in the limbs [3].
The time from injury to first aid in urban areas is on
average up to 30 minutes, while on the battlefield
even over 1 hour [3]. Quick first aid significantly
improves the prognosis [6]. Providing soldiers with
effective and easy-to-use hemostatic products
increases the chances of survival of those wounded
as does the effectiveness of the first aid or self-aid
applied under battlefield conditions.

The TROMBOGUARD® hemostatic dressing is a
sterile, single-use product. It is a non-invasive
dressing intended for first aid and temporal
management of injuries and postoperative wounds. It
is characterized by the ability to staunch the bleeding
(local hemostatic activity) within 3 minutes from
application. Thanks to its structure, the dressing also
gives some protection from external factors. It is
intended mainly for external use, but because of the
specificity of the dressed wounds it may have contact
with the soft tissues of the patient or, in the case of
deep wounds, also with the bones.

TROMBOGUARD® is applied directly onto the
wound, with the rough active layer in contact with the
site of bleeding. Positively loaded molecules of
chitosan located on the surface of the active layer can
then bind with negatively loaded erythrocytes and
thrombocytes, and create a pseudothrombus.
Chitosan is a deacylated chitin derivative obtained
from invertebrates [3]. It facilitates blood clotting by
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creating cross-bonds between erythrocytes [7]. In
acidic environments it exhibits tissue adhesive
properties. The positive load on the surface attracts
the negatively loaded morphotic elements of the blood
[3]. Apart from its impact on the internal coagulation
route and negatively loaded platelets, chitosan is
characterized by strong adhesion to mucous
membranes, its adhesion to the tissues creating a
barrier to the flow of blood [8, 9]. Chitosan fibers
coated with nanocrystalline silver show high
bacteriostatic effectiveness.

Aim

The aim of the study was to evaluate the efficacy and
safety of the TROMBOGUARD® hemostatic dressing,
intended for first aid and injury wound management.
The study involved the evaluation of the risk of
complications after the application of the dressing,
analysis of the efficacy and time needed to obtain
hemostasis, and especially the analysis of the stability
of the active layer as to the release of silver ions.

Material and Methods

The study population consisted of 5 people meeting
the inclusion criteria. The median age of the study
group was 62 years (range from 29 to 74 [Fig. 1]). The
patients included in the study required surgical wound
management and/or wound closure with the use of
autologous split-thickness skin grafts. The adopted
inclusion criteria were the presence of wounds of
various etiologies. Patients were observed for 24
hours. The visit on Day 0 involved the assessment of
inclusion and exclusion criteria, as well as an
interview and physical examination. After obtaining
the written consent of the patient, blood and urine
samples were collected for laboratory testing, and
separate samples were taken for the assessment of
silver concentration, in accordance with the Case
Report File (CRF). The analysis covered the following
examinations: CBC of peripheral blood, coagulation
profile, chosen biochemical indices, urinalysis and
silver concentration in the blood and urine.
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Histogram Zmm1 Table 2. CBC results
sheet 20 10w*10c

Zmmz5*1*normal (average=101.4; sigma=0.5477)

Tabela 2. Wyniki bada n morfologii krwi obwodowej
Parameter  Screening Follow -up Patient  Statistical

visit 24 hours no. significance
3 after
g T application
: Hemoglobin 14.6 14.1 1
z 0 (grdi) 11.6 10.8 2
5 125 12.1 3
§ : 15.6 14.6 4
14.4 131 5 p=0.14
Erythrocytes 4.88 4.74 1
0 (20°/ul) 4.04 3.82 2
men women
4.46 4.32 3
- - - 5.27 4.89 4
Flgu.re 1. Hl.stogram of the ana.tlyzed population . 287 439 5 D =0.36
Rycina 1. Histogram prezentujacy badang populacje Leukocytes  6.94 7 1
(10°7ui) 1001 102 2
6.64 6.42 3
|
Table 1. Description of treatm ent and dressing application 3.78 4.99 4
sites 4.73 5 5 p=0.83
Tabela 1. Opis zastosowanego leczenia oraz miejsca -
aplikacji badanego opatrunku I(-J)/(j)matocrlt 42 41 1
Patient Diagnosis Treatment Application 35 34 2
site 38 37 3
1 2nd stage of Covering the Donor site - 46 43 4
reconstruction of  forearm wound with  right thigh 43 39 5 p=0.44
the dermis of the a dermatome split- -
right forearm thickness graft from Neutrsophlls 4.13 4.93 1
the right thigh (x10%u) 518 7.12 2
2 Chronic post- Debridement of the  Wound of 4.23 4.22 3
operative wound of wound of the stump the stump 20 3.45 2
the stump of the (right thigh) (right thigh) - -
right lower limb 2.96 3.48 5 p=0.88
3 Chronic ulceration Debridement of the ~ Wound on Lymphocytes 2.02 141 1
of right shin caused wound on the right  the right (x 10%ul) 28 235 2
in the course of shin, coverage with  shin and
chemical burns and a dermatome skin donor site - 171 135 3
venous failure graft from the right  right thigh 1.1 0.97 4
thigh 1.15 0.96 5 p =041
4 Post-burn right Management of the I?onor site - Monocytes  0.63 0.45 1
elbow contracture  contracture, right thigh (x 10%pl)
dermatome skin 0.72 0.49 2
graft from the right 0.56 0.73 3
thigh 0.38 0.48 4
5 Skin tumor inthe  Tumor excision, Donor site - _
lumbar area dermatome skin left thigh 0.48 0.47 5 p=071
graft from the left Eosinophils  0.13 0.18 1
thigh (x10°%u) 524 0.2 2
0.07 0.08 3
0.09 0.07 4
0.11 0.07 5 p=0.85
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Table 2. CBC results - continued Table 3. Urine test results - continued
Tabela 2. Wyniki bada n morfologii krwi obwodowej — cd. Tabela 3. Wyniki badania ogélnego moczu — cd.
Parameter Screening Follow -up  Patient Statistical Parameter  screening Follow -up  Patient Statistical
visit 24 hours no. significance visit 24 hours no. significance
after after
application application
Basophils 0.03 0.003 1 Protein negative negative
(x 10%ul) 0.07 0.04 2 (mg/dl) negative negative
0.07 0.04 3 negative negative
0.01 0.02 4 negative negative
0.03 0.02 5 p=0.24 25 negative p=0.34
Thrombocytes 234 212 1 Glucose negative negative
(x 10°%) 277 257 2 (mg/dl) negative negative
395 365 3 negative negative
140 123 4 negative negative
228 202 5 p =0.69 100 1000 p=0.39
ESR (mm) 19 12 1 Ketone negative negative
102 102 2 223'/3?) negative negative
56 53 3 negative negative
4 3 4 negative 15
11 14 5 p=0.95 negative 15 p=0.28
Bilirubin negative negative
negative negative
negative negative
L ________________________________________________________________|] negative negative

Table 3. Urine test results

aldh|lwIN|[RP|lO|AMlW|INIRPlOlRM|[lWIN|IRP[O|M|WIN|IRP|O|AMlWIN|[RP[O|AM|W[IN|([RPlO|IR|W[IN]|F

Tabela 3. Wyniki badania ogélnego moczu negative negative
Parameter  Screening Follow -up Patient  Statistical Nitrates negative negative
visit 24 hours no. significance negative negative
after negative negative

application - -

— negative negative
Specific 1.02 1.015 1 - -
gravity @) 7 oz 1005 > negative negative

: : Erythrocytes negative negative
1.015 1.015 3 " y 9 - 9 -
negative negative
1.015 1.02 4 - -
negative negative
1.015 1.015 5 p=0.32 - -
- negative negative
Color clarity Pale yellow Pale yellow 1 - -
clear clear negative negative
Pale yellow Pale yellow 2 Leukocytes negative negative
clear clear negative negative
Pale yellow Pale yellow 3 negative negative
clear clear negative negative
Zzl:ryellow ggg(r yellow 4 negative negative
Yellow Yellow 5 p=0.39
clear clear
pH 6 6.5 1
6 7 2
7 7 3
6.5 6.5 4
5 6 5 p=0.22
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Table 4. Selected biochemical parameters Table 4. Selected biochemical parameters
Tabela 4. Wyniki wybranych parametréw biochemicznyc  h Tabela 4. Wyniki wybranych parametréw biochemicznyc h -
Parameter Screening Follow -up  Patient Statistical cd.
visit 24 hours no. significance Parameter Screening Follow -up  Patient Statistical
after visit 24-hours no. significance
application after
AST (Ull) 22 17 1 application
8 15 > Bilirubin 0.4 0.4 1
(mg/dl) o4 05 2
19 19 3
26 20 4 08 1 3
20 18 5 p =0.089 08 08 4
ALT (U) 17 11 1 0.3 0.6 5 p=0.45
24 18 2
11 11 3
Then the dressing was applied under operating
34 29 4 " ; ! .
theatre conditions, and a sample for microbiological
e 16 5 p=05 examination was collected from the wound. The
Creatinine 1 1 1 dressing was assessed as to the ease of application
(mgrdl) " 4 1.4 2 and the time needed to staunch the bleeding. 24
0.6 0.6 3 hours after the application, blood and urine samples
1 1 2 for laboratory tests were collected in accordance with
_ the CRF. Separate samples were taken to measure
0.8 0.7 5 p=0.91 . : :
silver content in the blood and urine and a sample for
tJrr:e?dl) 43 36 1 microbiological examination taken from the wound.
g 67 1 2 Also the removed pseudothrombus was weighed and
20 19 3 examined for silver content, and digital photographic
35 27 4 documentation was created. The study was approved
28 24 5 p=0.8 by the Bioethics Committee of the Military Institute of
- Medicine.
E\#]té?gsn 22 ;; ; The subjects under_went standa_rd surg_ical
treatment and the application of the studied dressing:
9 9 3 in one case the dressing was simultaneously applied
16 13 4 both on the wound and the skin graft donor site; in
13 11 5 p=0.83 one case the dressing was used only on the wound
Albumin 4.9 a1 1 after its surgical debridement, while in three remaining
(g/dI) a5 7 2 cases th_e d_ressing was applied only on the donor site
after split-thickness skin grafts (Table 1).
4.4 3.7 3
5 4.3 4
4.8 4 5 p=000167  Results
Total 7.6 6.6 1 The results of the blood laboratory tests were
protein 75 7.2 2 assessed during the screening visit and 24 hours after
(g/dl) 53 - 3 the application of the dressing. The presence of
: : statistically significant differences between the results
9 6.7 4 of the two measurements was analyzed with a test for
8 6.6 S p = 0.00562 variable-independent data.
Glucose 75 105 1 The results of the CBC and ESR did not show any
(mg/dl) — “105 151 2 statistically ~ significant  differences between the
96 96 3 screening visit and the follow-up visit 24 hours after
o1 114 2 the application (Table 2). All patients had some blood
loss related to the surgery and related activities, but
280 281 5 p=0.7

this did not have a statistically significant impact on
the CBC parameters.

The results of the laboratory tests show without
doubt that there was no statistically significant
influence of the dressing on the CBC and ESR of the
studied patients. No statistically significant differences
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were observed in the urinalysis (Table 3), between the
tests before dressing application and 24 hours after
application.

The blood laboratory tests revealed a statistically
significant difference, p <0.05, between the total
protein and albumin concentrations assayed on Day 0
(screening visit) and 24 hours after the application of
the dressing. The differences result from the
administered surgical treatment, which had some
impact on the protein and albumin concentration
levels. Statistical significance does not necessarily
mean clinical significance, it is of practically no
importance from the clinical perspective. It is obvious
that biochemical parameters are assessed by
machines on the basis of strict mathematical forms
(device norms). The tests of behavior of the
coagulation indices did not show any statistically
significant influence of the treatment in the form of the
studied dressing on blood coagulation indices (Table
4).

The concentration of silver in the blood, urine and
pseudothrombus were assayed (Table 5). In one
case, an increased (>0.5) silver concentration in the
blood was observed. Two patients (2 and 3) with
chronic wounds had used dressings, including silver
dressings, which could account for the increased
silver concentration before and after the application of
the dressing.

The differences in silver concentration in the blood
and urine between the screening visit and follow-up
visit 24 hours after the application of the studied
dressing was statistically insignificant (>0.05 [Table
6]). The amounts of silver released to the
pseudothrombus were of a trace character and the
permeation to the blood and urine was statistically
insignificant.

Knowing the amount of silver per 1 gram of
pseudothrombus and the total weight of the
pseudothrombus, it is possible to calculate how much
silver was released to the pseudothrombus (total
assayed silver). The surface of the dressing and the
maximum amount of silver that can be released from it

are known (the dressing contains 18.6 pyg Ag/cm?),
therefore it is possible to calculate the percentage of
silver released from the dressing to the
pseudothrombus (Table 7).

|
Table 5. Coagul ogram results
Tabela 5. Wyniki koagulogramu

Parameter  Screening Follow -up Patient  Statistical

visit 24-hours no. significance

after
application

APTT (s) 29.9 29.1 1

27.2 28.8 2

30.6 28.9 3

26.2 26.4 4

28.8 30.1 5 p=0.9
PT (s) 12 12.7 1

10.7 131 2

11 11.3 3

10.6 11 4

10.1 10.7 5 p=0.16
Quick's 91 84 1
Er?;h(r%‘b'”e 109 9% 2

104 100 3

110 104 4

119 109 5 p=0.23
TT () 145 15 1

12.3 131 2

13.6 14.3 3

13.6 14.6 4

15.4 15.4 5 p=0.38
Fibrinogen 412 351 1
(mgydi) 663 533 2

267 244 3

374 404 4

345 311 5 p=0.61

Table 6. Results of silver concentration analysis i
Tabela 6. Wyniki analizy st ezenia srebra w badanym materiale

n the test material

Patient Blood - screening Blood - follow -

Urine - screening visit

Urine - follow -up 24  Pseudothrombus - pg/g of

visit (pg/l) up 24 h after Wg of creatinine h after application the pseudothrombus

application Wg of creatinine tissue, presence of silver
(nag/l) after 24 h

1 0.3 0.31 0.02 0.03 5.95

2 0.57 0.81 0.01 0.08 31.22

3 0.35 0.67 0.03 0.03 1.59

4 0.28 0.38 0.03 0.02 2

5 0.38 1.67 0.03 0.05 2.72
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_________________________________________________________________________________________|
Table 7. Results of independent variables test for silver concentration in the blood and urine
Tabela 7. Test prob niezale znych wzgl edem zmiennej dla warto $ci st ezenia srebra w krwi i moczu

Average Average p

group 1 group 2

Blood - screening visit (ug/l) vs. blood - follow-up 24 h after application (u/l) 0.376 0.768

p=0.153859 <0.05

Average Average p
group 1 group 2

Urine - screening visit p/g of creatinine vs. urine - follow-up 24 h after application p/g of 0.024000 0.042000 p=0.153859 <0.05

creatinine

Table 8. Analysis of silver concentration in pseudo thrombus
Tabela 8. Doktadna analiza zawarto $ci srebra w pseudoskrzepie

Patient Pseudothrombus

Surface area of Weight of

Maximum release Total assayed Released

no. ug Ag/g of applied dressing pseudothrombus  from the dressing  silver release silver/maximum
pseudothrombus (cm?) (9) 18.6 pg/cm 2 9/ug silver
tissue

1 5.95 200 0.22 3720 1.309 0.04%

2 31.22 200 0.04 3720 1.248 0.03%

3 1.59 200 9.29 3720 14.77 0.39%

4 2 100 0.18 1860 0.36 0.02%

5 2.72 150 0.22 2790 0.59 0.02%

__________________________________________________________________________________________|
Table 9. Relation of silver concentration in the bl ood and urine, and total dressing  content
Tabela 9. Stosunek st ezenia srebra we krwi i moczu do maksymalnie mo  zliwego pochodz acego z catego opatrunku

Patient  Total assayed Silver in the Silver in Silver in the Silver in the Maximum

no. silver pg/weight blood pg/l blood/maximum silver  urine pg/l urine/maximum silver  release from
of - percentage ratio - percentage ratio the dressing
pseudothrombus 18.6 pg/cm 2

1 1.309 0.31 0.008% 0.03 0.0008% 3720

2 1.248 0.81 0.02% 0.08 0.002% 3720

3 14.77 0.67 0.02% 0.03 0.0008% 3720

4 0.36 0.38 0.02% 0.02 0.001% 1860

5 0.59 1.67 0.06% 0.05 0.017% 2790

The amounts of silver which permeated to the
pseudothrombus in a single release had no clinical
significance. This may be confirmed by means of
comparison with the amounts of silver released from
the dressing to the blood and urine, which were not
statistically ~ significant. ~ This means that
pseudothrombus constitutes a barrier preventing the
permeation of silver from the dressing to the blood
and urine (Table 8).

The results of cultures from smears from the
wounds managed with the studied dressing were
analyzed. In three cases, no growth of bacterial
flora was reported (Table 9). In two cases, where
there was bacterial flora before the application of
the dressing, the tests 24 hours later resulted in the
growth of identical flora (no change of bacterial
strain).

The smears during the screening visit were
collected under surgical conditions, with adhesion to

the rigorous rules of antiseptics. In patients 1, 4 and
5, the initial samples were collected from fresh
wounds on the donor sites of split-thickness skin
grafts prepared with an electrical dermatome. The
positive result in the first test of patient 1 may
indicate that the patient was a carrier of
Staphylococcus. In the tests 24 hours after the
application of the dressing, the smears from the
wounds of patients 1, 4 and 5 gave no bacterial
flora in cultures. Patients 2 and 3 were treated for
chronic wounds. Before the inclusion to the study,
patient 2 was treated with antibiotics and locally in
other healthcare centers. The sample collected for
the culture came from the non-healing wound.
Patient 3 had been treated locally for many years.
Lack of wound healing was one of the clinical
symptoms and the consequence of the infection.
The results of the tests of specimens from the
patients 2 and 3 24 hours later revealed no change
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in the bacterial flora. The presence of bacteria in the
wounds 24 hours later in patients 2 and 3 had no
influence on the healing of the donor sites, which in
all studied cases was similar (outpatient
observation). The results allow us to conclude that

and protect the wound even in the cases of
contamination or colonization. None of the patients
had an infection in the donor site of the graft, even if
the principal wounds of the patients were infected
(patients 2 and 3).

the studied dressing has the capabilities to control

|
Table 10. Results of wound bacteriological swab tes  ts
Tabela 10. Wyniki wymazoéw bakteriologicznych z bada  nych ran

Patient ~ Screening visit Follow -up 24 hours aft er application Result

no.

1 In the donor site and in the wound - No bacteria cultured No growth of bacterial flora
Staphylococcus aureus

2 In the donor site and in the wound In the donor site and in the wound No changes of the bacterial flora
Pseudomonas aeruginosa Pseudomonas aeruginosa

3 Staphylococcus aureus, Streptococcus Staphylococcus aureus, Streptococcus  No changes of the bacterial flora
in the donor site and in the wound in the donor site and in the wound

4 No bacteria cultured No bacteria cultured No growth of bacterial flora

5 No bacteria cultured No bacteria cultured No growth of bacterial flora

Figure 2. Case 1. Diagnosis — post-trauma scars of right forearm. Application site — right thigh. A. The treated side before application
of the dressing. B. Closure of the donor side. C. The dressing after 24 hours — the surface of the dressing is dry, with good adhesion
to the wound. D. Complete hemostasis 24 hours after application, with visible flat pseudoclot, which was examined for content of
silver. No symptoms of infection or irritation of tissues was observed.

Rycina 2. Przypadek 1. Rozpoznanie blizny pourazowe przedramienia prawego. Miejsce aplikacji — miejsce dawcze — udo prawe.
A. Wyglad miejsca pobrania przeszczepu przed zatozeniem opatrunku. B. Sposéb opatrywania miejsca pobrania przeszczepu.
C. Wyglad opatrunku po dobie — opatrunek suchy, dobrze przylega do rany. D. Petna hemostaza po dobie od aplikacji, widoczne
ptaskie pseudoskrzepy, ktére pobrano do analizy zawarto$ci srebra. Brak objawow infekcji i podraznienia tkanek.
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Another element assessed in the study was the
effectiveness of staunching blood from the wound.
Each time after the creation or debridement of the
wound, the dressing was applied as in the instruction,
using even pressure on the wound through the
dressing. The pressure was applied for 3 minutes and

(Table 10). 24 hours after the application, the look of
outer dressing and effectiveness of blood staunching
after the removal of the dressing were evaluated. In all
cases, bleeding was stopped effectively after 3
minutes of pressure. Effective hemostasis was
confirmed in all patients during the follow-up 24 hours

then the effectiveness of hemostasis was assessed  after the application of the dressing.
|
Table 11. Efficacy of dressing in hemostasis

Tabela 11. Skuteczno $¢ tamowania krwawienia przez badany opatrunek

Patient no.  Screening visit examination - time necessary to Examinat ion 24 hours after application - control of
staunch the bleeding (with pressure) staunching effectiveness

1 <3 min Dry outer dressing, no bleeding from the wound

2 <3 min Dry outer dressing, no bleeding from the wound

3 <3 min Dry outer dressing, no bleeding from the wound

4 <3 min Dry outer dressing, no bleeding from the wound

5 <3 min Dry outer dressing, no bleeding from the wound

02 A2 W
o o= LOods

Figure 3. Case 2. Diagnosis - chronic wound of right thigh stump. Application site - right thigh. A. Chronic wound of right shin after
amputation. B. Application of the dressing on the wound debrided with versa-jet. C. The dressing 24 hours after application with good
adhesion and correct appearance. D. The wound after removal of the dressing 24 hours later.

Rycina 3. Przypadek 2. Diagnoza - przewlekia rana kikuta uda prawego. Miejsce aplikacji - miejsce dawcze - udo prawe. A.
Przewlekta rana ziarninujgca kikuta po amputacji goleni prawej. B. Aplikacja badanego opatrunku na rang po oczyszczeniu
hydrochirurgicznym systemem versa-jet. C. Obraz opatrunku po 1 dobie od aplikacji: opatrunek dobrze przylega, ma prawidiowy
wyglad. D. Stan po usunieciu badanego opatrunku dobe po aplikaciji.
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Figure 4 . Case 3. Diagnosis - Chronic shin wound. Application site - right thigh. A-B. Simultaneous surgical debridement (water-jet) of
chronic vascular ulcer of right shin and taking meshed graft from right thigh. C-F. Covering debrided wound and donor side with the
dressing. G. The dressing good adhesion and correct appearance, appropriate absorption. H. Effective hemostasis 24 hours after
application with good appearance, no signs of bleeding or infection and irritation.

Rycina 4. Przypadek 3. Diagnoza - przewlekta rana kikuta uda prawego. Miejsce aplikacji - miejsce dawcze - udo prawe. A-B.
Jednoczasowe oczyszczenie (debridement) chirurgiczne (water-jet) naczyniopochodnego owrzodzenia goleni prawej oraz pobranie
przeszczepu skoéry posredniej grubosci z uda prawego. C-F. Pokrycie oczyszczonej rany goleni oraz miejsca pobrania przeszczepu
opatrunkiem. G. Prawidlowy stan badanych opatrunkéw - dobrze przylegaja, nie Slizgajg sie, nie sg nieprawidtowo nasigkniete
wydzieling przyranng. H. Skuteczna hemostaza po dobie od aplikacji opatrunku na miejsce pobrania przeszczepu oraz jego
prawidtowa powierzchnia, bez krwawienia ani objawow zakazenia lub podraznienia miejscowego.
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Figure 4. Case 3. — cont. G. The dressing good adhesion and correct appearance, appropriate absorption. H. Effective hemostasis
24 hours after application with good appearance, no signs of bleeding, infection, or irritation.

Rycina 4. Przypadek 3. — cd. G. Prawidtowy stan badanych opatrunkéw — dobrze przylegaja, nie $lizgajg sie, nie sg nieprawidtowo
nasigkniete wydzieling przyranng. H. Skuteczna hemostaza po dobie od aplikacji opatrunku na miejsce pobrania przeszczepu oraz
jego prawidtowa powierzchnia, bez krwawienia ani objawéw zakazenia lub podraznienia miejscowego.

The dressing was effective, safe and easy to use
locally. Although it is quite rigid on the convex
surfaces, it easily gave way to pressure and fixation in
a simple manner.

We enclose photographic documentation for the
evaluation of the efficiency of its hemostatic activity.

Figure 2A presents the graft donor site before the
application of the dressing. Figure 2A shows the
manner of applying the dressing on the donor site.
Effective hemostasis was achieved in less than 3
minutes of pressure. Figure 2C shows the dressing
after 24 hours — the surface of the dressing is dry, with
good adhesion to the wound. In Figure 2D we can see
complete hemostasis 24 hours after application, with
visible flat pseudothrombi, which were examined for
the content of silver. No symptoms of infection or
tissue irritation were observed.

Figure 3A shows a chronic granulating wound of
the stump after the amputation of the right shin. Figure
3B presents the application of the dressing on the
wound debrided by versa-jet. Complete hemostasis
was achieved in under 3 minutes. In Figure 3C we can
see the dressing 24 hours after application, with good
adhesion and correct appearance, while Figure 3D
presents the condition of the wound after removal of
the dressing 24 hours later. There are no signs of
bleeding. The surface of the dressing is intensively
red and there are no clinical marks of infection or
inflammatory irritation. The surface of the wound is
ready for a meshed skin graft and guarantees correct
revascularization of the graft.

Patient 3 underwent a simultaneous surgical
debridement (water-jet) of the chronic vascular ulcer
of right shin and the taking of a split-thickness skin
graft from the right thigh (Fig. 4A-B). The debrided
shin wound and the donor site were covered with the
dressing (Fig. 4C-F). Successful, effective
hemostasis was achieved in less than 3 minutes from

the application of the studied dressing. After 24 hours
after the application of the studied dressing on the
debrided shin wound, there were pseudoclots on the
prepared wound bed, with no traits of infection,
inflammatory irritation or suppurative inflammation of
the tissues. The surface was ready for a meshed skin
graft. In Figure 4G it is possible to see the correct
condition of the dressings; they ensure good
adhesion, do not slide down and absorb the wound
exudate properly. Figure 4H presents the effective
hemostasis 24 hours after the application on the
donor site, with good appearance, no signs of
bleeding or symptoms of infection or local irritation.

Patient 4 underwent a surgical freeing of a post-
burn contracture in the area of the right cubital fossa
(Fig. 5A). Figure 5B presents the donor site and
Figure 5C the application of the dressing. Effective
hemostasis was achieved in under 3 minutes. Figure
5D shows the effective hemostasis 24 hours after the
application, with good appearance, no signs of
bleeding, infection or irritation. There are no
reservations as to the appearance of the dressing and
the wound surface after taking the graft.

Figure 6A shows the clinical situation, with an
extensive skin tumor of the back. Patient 5 underwent
a radical excision of the tumor, with temporal
coverage of the wound with the studied dressing.
Complete hemostasis at the excision site was
achieved in less than 3 minutes (Fig. 6B).
Simultaneously, a split-thickness skin graft was taken
from the right thigh in order to perform a delayed
definitive closure of the wound (Fig. 6C). Figure 6D
shows the correct look of the wound after the removal
of the dressing 24 hours later. The surface does not
bleed, is clinically clean, without signs or symptoms of
any inflammatory or suppurative process, or tissue
irritation.
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Figure 5. Case 4. Diagnosis — post-burn right elbow contracture. Application site — right thigh. A. Surgical treatment of post-burn
elbow contracture. B. Donor side. C. Application of the dressing. D. Effective hemostasis 24 hours after application, with a good

appearance, no signs of bleeding, infection or irritation.

Rycina 5. Przypadek 4. Rozpoznanie — pooparzeniowy przykurcz stawu tokciowego prawego. Miejsce aplikacji — miejsce dawcze —
udo prawe. A. Operacyjne uwolnienie pooparzeniowego przykurczu w okolicy dotu lokciowego prawego. B. Miejsce pobrania
przeszczepu. C. Aplikacja badanego opatrunku. D. Skuteczna hemostaza po dobie od aplikacji i brak objawéw $wiezego krwawienia,

infekcji czy podraznienia tkanek.

Discussion

Hemostatic dressings may be divided into two groups:
biological and synthetic [7]. Biological dressings are
most often based on chitosan, a polysaccharide
obtained from the shells of crustaceans [7]. One of its
advantages is total biodegradability and
biocompatibility [7, 10]. The materials are used in
strongly bleeding wounds and chronic wounds, as
they have antibacterial properties, maintain proper
wound humidity and exhibit the ability to absorb the
secretion from the wound [10]. Chitosan-containing
dressings used in the US Army are HemCon®
(Medical Technologies, Inc.) and Chito Gauze® [7]
while the British Army uses Celox Rapid Gauze® [11]
and Kerlix® (Convidien, USA) [14]. Chitosan is a
deacylated chitin derivative [3]. It facilitates blood
clotting by creating cross-bonds between erythrocytes
[12]. In acidic environments it exhibits tissue adhesion
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properties. Furthermore, the positive load on the
surface attracts the negatively loaded morphotic
elements of the blood [3].

The currently used dressings are third-generation [13].
One of the delayed and most serious complications of
battlefield injuries involve wound infections, occurring
in about 25% of cases [14]. Chitosan fibers coated
with nanocrystalline silver show high bacteriostatic
effectiveness. The sources state that about 100%
elimination of Pseudomonas aeruginosa and 99%
elimination of Staphylococcus aureus occurs [15]. The
Polish dressing Tromboguard® is a polyurethane foam
covered with film on one side, and containing
chitosan, alginate and silver ions on the other. Apart
from the hemostatic properties typical of chitosan, it
has antibacterial properties thanks to the
sequestration of the pathogens in the fibrous structure
and the impact of silver ions on bacteria.
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Figure 6 . Case 5. Diagnosis — back tumor. Application site donor site — left thigh. A. Large skin cancer of the back. B. Radical surgical
excision with temporary coverage of the wound with the dressing. C. Simultaneous removal of mesh graft from the right thigh in order
to perform delayed definitive closure. D. Good appearance of the wound after removal of the dressing 24 hours later.

Rycina 6. Przypadek 5. Diagnoza — guz plecéw. Miejsce aplikacji — miejsce dawcze — udo lewe. A. Rozlegly guz skory grzbietu. B.
Chirurgiczne radykalne usuniecie guza z czasowym pokryciem ubytku badanym opatrunkiem. C. Jednoczasowe pobranie
przeszczepu skory posredniej grubosci z uda w celu definitywnego zamkniecia ubytku metodg pierwotnego odroczenia. D.
Prawidtowy wyglad miejsca pobrania po zdjeciu badanego opatrunku po dobie od aplikaciji.

The study confirmed the observations from the
phase Ill clinical study, and especially the
effectiveness and durability of its anti-hemorrhagic
properties in a 24-hour observation period. It
confirmed the safety of using the dressing in the 24
hour period from application (no complications of
adverse reactions were observed in this time).
Examination of the impact of the dressing on the
blood and urine parameters showed neither a
statistically nor clinically significant impact. The
studied dressing released silver to the
pseudothrombus in trace, statistically insignificant
amounts. Also the permeation of silver ions to the
blood and urine was detected, but similarly, the
amounts were statistically and clinically insignificant,
even in two patients with chronic wounds who earlier
received silver in dressings and ointments. The study
showed that the dressing can also control colonized
and contaminated wounds. In all patients, including
those whose specimens collected from a primarily
clean graft donor site revealed bacterial flora in the
culture, no early symptoms of infection were
observed, and the donor sites treated conservatively

24 hours later healed correctly within 5-7 days
(observation not related to the project). In patients 2
and 3, with chronic wounds, after 24 hours after the
debridement and application of the dressing, the
wounds  were clinically stable with  good
vascularization and no symptoms of infection, only
with bacteriologically confirmed colonization with pre-
existing bacteria. In those two cases, the infection was
limited, which in the opinion of the researchers,
resulted both from the WBP strategy involving wound
debrided and the activity of the dressing.

The Tromboguard® dressing used in the PMCF
project released silver ions to the pseudoclot, blood
and urine of the patients in trace, statistically
insignificant amounts. No statistically significant
influence on the blood and urine parameters was
observed. The dressing proved to be capable of the
prevention and control of clean and colonized
wounds. In the infected wounds, after surgical
debridement, it showed the capability to control and
prevent the wound from the clinical relapse of the
infection within 24 hours of the debridement,
regardless of the fact that the bacterial flora in the

PMCF evaluation of the efficiency, safety and silver ion secretion from the TROMBOGUARD®hemostatic first aid and tactical dressing 313



ORIGINAL ARTICLES

wound before and after the debridement was
evaluated as the same (qualitative examination).

Conclusion

The study confirmed the safety and effectiveness of
the dressing as well as the trace, statistically
insignificant release of silver to the pseudoclot, blood
and urine.
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Abstract. In the many decades since the end of the Second World War, the Polish Armed Forces have taken part in
international peacekeeping and stabilization operations. In some of these operations the military health service have
taken an active role, earning priceless experience in medical support in crisis and military situations. Its organization
has implemented procedures and mission experience to enable the military health service to provide medical support in
crisis situations in both war and peace. This article presents a proposal of incorporating the military medical services
into the structures of the public medical support system in crisis situations occurring within the territory of Poland.
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The military health service has also participated in
many of the tasks carried out within these operations.
This has allowed it to gain invaluable experience in
the field of medical support during warfare and crisis
situations in respect of the methods related to the care
of wounded and injured people.

How the military medical experience has
influenced the quality of treatment and patient care

Introduction

Since the Second World War a number of local
military conflicts have erupted in various parts of the
world. These conflicts required international
interventions in which, since 1953, representatives of
the Polish Armed Forces have actively participated.
Over the years, the Polish Armed Forces have

participated in 87 operations, including 3 missions for
commissions, 42  observation missions, 23
peacekeeping missions, 6 humanitarian missions, 7
policing missions, 4 training missions and 2
stabilization missions [1, 2].

Using the experience of the military medical service to ensure national security

has been discussed by many authors who participated
in the operations in Irag and Afghanistan [3]. In this
study, the authors wish to refer to experiences in the
field of organizing medical support during warfare,
which, in certain circumstances, can be used by the
civilian health service.
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The regulations for medical support in the
Polish Armed Forces

The objective of the health services, civilian and
military alike, is to provide comprehensive medical
care to society. Pursuant to the Constitution of the
Republic of Poland, in times of peace all Polish
citizens have access to healthcare services, and all
healthcare staff participate in their provision,
irrespective of the organizations associating them,
even more so as the public health services are
financed under health insurance by the National
Health Fund, and every citizen has the right to choose
their own doctor and place of treatment [4]. Therefore,
the tasks of the organizational entities, founded by
various organizations of the State and pursuing their
statutory  obligations, are interconnected and
complement one another in times of peace. We
should not forget, however, that the specificity of
activities and the purpose of some founding bodies in
the health services stems from the execution of
specific tasks that ensure the safety of the nation.

The Armed Forces, whose integral part is the
military health service, are intended to secure military
safety, within their homeland both on their own and
under treaties, as well as abroad in the international
system. Therefore, the military health service, due to
its specific tasks for the benefit of the Armed Forces,
has a specific organizational structure, established
rules of procedure, equipment, supply and training
medical personnel in field conditions. All this is to
make sure that the service is specially prepared to
provide medical support in the event or threat of war,
even when the actions require significant mobility. The
experience of the military health service can prove
especially useful and should be taken into account in
the operation of the civilian health service under crisis
situations.

The rules defined in “Military Support for the
Armed Forces of the Republic of Poland” are in force
in respect of military support for the armed forces. The
rules provide for:

compatibility of assistance with the International

Humanitarian Law of Armed Conflict (IHLAC),

observance of ethical rules,

observance of the highest standards stemming

from available medical knowledge and experience

acquired during the provision of medical
assistance,

care for the wellbeing and needs of patients,

observance of the time requirements for medical

support,

continuity, stages and consequentiality of

assistance based on the four levels of medical

support,
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proportionality of forces and resources of the

health service to needs,

multinationality — the possibility of using the

personnel, medical materials and procedures of

different members of a coalition [5].

At every level of medical support there are
specified medical structures, which are
organizationally complete and adequately equipped
and managed.

At the tactical level, the first level of medical
assistance is carried out by the Battalion Aid Station
(bas) established by the first level medical team,
assigned from among the Medical Support Group
(MSGQG), intended to provide first aid (Fig. 1) [6].

The second level of medical assistance, i.e. the
Brigade Aid Station (BAS), which is organized by the
second level medical team, also assigned from the
MSG, where qualified medical aid is granted (Fig. 2)
[7].

The third level of medical support is composed of
military field hospitals (MFHs) that secure the division,
and the fourth level for civilian and military hospitals in
the prevention and treatment districts (P&TDs).

The medical evacuation system, depending on
medical indications, guarantees first aid on the
battlefield through first aid given by a doctor, qualified
medical aid, specialist medical aid, hospital treatment
and rehabilitation. Not all wounded and injured
individuals will require medical evacuation in the
presented order and time. Some of them, after
obtaining aid at a given level, will return to duty (Fig.
3) [7]. Such treatment of the wounded and diseased is
necessitated by the reality of modern warfare, i.e. the
mobility of actions and the significant casualties. In a
given tactical situation, these actions must be,
however, adjusted to the current needs.

In terms of organization, the efficiency of action is
ensured by the presence of the following at the
consecutive levels and medical assistance:

well-trained medical personnel organized under

efficiently operating organizational structures in the
established elements of the dressing station,
constant sanitary-and-hygienic and
epidemiological surveillance in the area of
responsibility,

efficient triage teams,

appropriate medical equipment with the possibility

of restocking on an ongoing basis,

evacuation possibilities (by ground, air and sea)

depending on the situation,

effective communication with both inferiors and

superiors,

an appropriately prepared medical commander.
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Figure 1. Organizational scheme of a Battalion Aid Station [6]
Rycina 1. Schemat organizacyjny Batalionowego Punktu Medycznego [6]
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Figure 2. Organizational scheme for a Brigade Aid Station [7]
Rycina 2. Schemat organizacyjny Brygadowego Punktu Medycznego [7]
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Figure 3. Directions of medical evacuation and return to duty within the battlefield medical support system [7]
Rycina 3. Kierunki ewakuacji medycznej i powrotéw w szeregi walczacych wojsk w ramach systemu zabezpieczenia medycznego

pola walki [7]

The implementation of medical support is largely
conditioned by previous planning, which requires the
assessment of the threat, reconnaissance and the
allocation of (own or higher-level) forces and
resources. In order to provide these options, it is
necessary to train medical personnel in terms of both
the theory and practice of field medical equipment
use, based on medical simulations that reflect real
battlefield conditions to the greatest possible extent.

Summary

The current, complicated political and military
circumstances in different regions of Europe and the
world, and the increased participation of Poland in
combating global terrorism as part of different treaties,
certainly increase the possibility of retaliatory terrorist
attacks in Poland. To minimize losses, it is necessary
to improve the organization of the provisions for
assistance to injured individuals by all services,
civilian and military alike.
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The civilian health service, in addition to providing
everyday services to its patients, should be prepared,
or at least have allocated the forces and resources to
act not only within the state medical rescue system
but also to cooperate with the military health service,
including during natural disasters, as well as to
provide medical assistance to those sick and injured
due to terrorist attacks or local military conflicts. The
inclusion of the whole of the military health service in
the systemic securing of crisis situations, training
civilian healthcare personnel in the use of field
medical equipment and improving the health service
planning and management system, will have a
positive impact on the efficiency of the whole system.

The obtained experience, enriched with theoretical
knowledge and verified in the course of training with
the military, will make the whole of the health service
an important and effective element that influences
citizen safety.
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The necessity to incorporate the
military health service into the medical
system to manage the casualties of
terrorism

Potrzeba wigczenia wojskowej stuzby zdrowia w system
zabezpieczenia medycznego poszkodowanych w ataku
terrorystycznym

Marek Skalski, Adam Wegner, Andrzej Jankowski, Mari  an Ddjczy nski
Department for the Organisation of the Military Health System and Public Health, Military Institute of Medicine, Warsaw;
head: Marek Skalski MD, PhD

Abstract. Poland’s involvement in solving local military conflicts around the world and our alliance with the United
States against Islamic organizations increase the risk of terrorist attacks, as well as placing Poland in the group of
countries which should be especially well prepared to counteract the effects of terrorist attacks. The security of the
citizen is a priority, and while planning to ensure this it is necessary to involve all organizations and formations having
the potential and capabilities to support the victims of such attacks. The authors of the article postulate that the military
health service should participate in the activities of the National Emergency Medical Services in order to increase the
efficiency of the medical support system in emergency situations.

Key words: international terrorism, medical support, military health service

Streszczenie. Zaangazowanie Polski w rozwigzywanie konfliktéw lokalnych na $wiecie oraz czynny udziat w sojuszach
u boku Stanéw Zjednoczonych Ameryki w walce z organizacjami islamistycznymi powoduje zwiekszenie zagrozenia
terroryzmem i plasuje Polske w grupie panstw, ktére powinny by¢ szczegdlnie przygotowane do przeciwdziatania
skutkom atakow terrorystycznych. Bezpieczenstwo obywateli jest wartoscig nadrzedng i planujgc jego zapewnienie,
trzeba zaangazowa¢ wszystkie organizacje i struktury, ktére majg potencjat i mozliwosci niesienia pomocy ofiarom
atakOw. Autorzy postulujg udziat potencjatu wojskowej stuzby zdrowia w dziataniach Panstwowego Ratownictwa
Medycznego, skutkujgcy zwigkszeniem sprawnosci systemu zabezpieczenia w sytuacjach kryzysowych.
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“Why do you use an axe when you can use a
bulldozer...”
Osama Bin Laden [1]

Introduction

The phenomena of terror and terrorism have
accompanied humankind for centuries. Through the
ages the character and the objectives that people
have wanted to achieve through terrorism have
changed.

The events that took place on 11 September 2001
shook the public, and showed that terrorism had
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become a global phenomenon, closely connected to
politics. On that day terrorists from the Al-Qaeda
terrorist organization conducted an attack within the
USA, which had been planned in and coordinated
from Afghanistan [2-4]. This act of terrorism was
condemned by many states and circles, including the
filmmaking industry [2,5,6]. The North Atlantic Council
stated that this attack against the United States was
directed from abroad, and, for the first time regarded it
as an attack against one of the signatories of the
Washington Treaty of 4 April 1949, pursuant to Art. 5:
“The Parties agree that an armed attack against one
or more of them in Europe or North America shall be
considered an attack against them all and
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consequently they agree that, if such an armed attack
occurs, each of them, in exercise of the right of
individual or collective self-defense recognized by
Article 51 of the Charter of the United Nations, will
assist the Party or Parties so attacked by taking
forthwith, individually and in concert with the other
Parties, such action it deems necessary, including the
use of armed force, to restore and maintain the
security of the North Atlantic area”. All NATO member
countries officially recognized that the conditions of
Article 5 had been satisfied, which, from the legal
point of view, meant the entry into force of the so-
called “commitment clause”, which obliged all allied
countries to provide the United States with necessary
assistance. An intervention by allied forces in
Afghanistan, codenamed Enduring Freedom, started
in October 2001 [2,7,8]. The operation saw the active
participation of assigned components of the Polish
Armed Forces, which to this day have been providing
counselling and training services to the Afghan army
and police. The commencement of military operations
resulted in an increase in the number of terrorist
attacks against not only the coalition forces stationed
in the operational zone, but also against those outside
Afghanistan. Islamic terrorism has spread; terrorist
attacks prepared by the Islamic State (IS), which was
established in June 2014 during the campaign in Iraq
and Syria, have recently intensified. It originated from
the Islamic State of Iraq and the Levant (ISIS), which
was conducting terrorist operations earlier, and by
cooperating with Al-Qaeda it has currently become the
largest terrorist organization in the world [9]. IS
combatants, currently more than 3,000 strong, also
include citizens of European countries, such as
France, the United Kingdom, Germany, Belgium, the
Netherlands, Sweden, Denmark, Spain, Italy, Ireland
and Austria. According to Gilles de Kerchove, EU
Counter-Terrorism Coordinator, some combatants
have allegedly returned to the countries whose
citizenships they hold, and now form potential threats
to public safety in Europe [10].

The terrorist threat to Poland

International literature still lacks a clear-cut definition
of terrorism. Alexander P. Schmidt analyzed
approximately 109 definitions of terrorism, and noted
22 elements that occurred more frequently than the
rest. Next, using these elements, he devised the
following definition of terrorism: *“an attack by
subversive forces against innocent human beings
which is intended to cause fear and kill or injure
people, and by this, to force other people who were
not the direct victims of the attack or an organization
not associating the victims to make political
concessions” [11].

When investigating threats to our country, we
should take into account both internal and external

factors. Currently, threats posed by local terrorist
groups, which probably do not exist, should be
disregarded. On the other hand, threats can be
created by structures reaching Poland from outside,
and their risk is increasing year by year, due to the
following causes:

active participation in military operations against

global terrorism,

the solidification of Poland’s image as a close ally

of the USA,

the disclosure of arrangements included in

European institutions’ reports on support granted

to the Central Intelligence Agency by European

countries, including Poland,

an increase in Poland’s activity in the political

arena and the organization of important

international events in Poland.

As already indicated, a possible terrorist attack can
be the work of external groups; however, it cannot be
ruled out that members of terrorist units, who are
already in Poland, will support them in terms of
logistics [12-15]. As indicated by different analysts, the
targets of attacks may include:

cities with more than 200,000 residents,

religious buildings on Sundays and holidays,

bus and rail stations,

schools frequented by more than 500 people a

day,

hospitals,

hospital emergency departments and medical

transportation services,

embassies, particularly of states participating in

antiterrorist actions,

state administration buildings, and buildings owned

by institutions responsible for safety and

combating terrorism: police stations and buildings
of the Internal Security Agency,

power plants, chemical plants, drinking water

intakes, nuclear reactors and fuel reserve stores

[16].

Therefore, the following question should be raised
— is Poland prepared, in legal and organizational
terms, to provide the victims of terrorist attacks, in the
event of mass casualties, with medical assistance?
Crisis management in Poland is based on specific
legal acts, such as:
Act of 26 April 2007 on crisis management
(Journal of Laws of 2007, No. 89, item 590), as
amended,
Ordinance No. 86 of the President of the Council
of Ministers of 14 August 2008 on the organization
and modus operandi of the Government Crisis
Management Team (Official Gazette of the
Republic of Poland of 2008 No. 61, item 538),
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____________________________________________________________________________________________|
Table 1. Number of casualties caused by the rele ase of hazardous chemical agents into the atmospher e, dependent on the
time of day and season of the year (illustrated wit  h the example of a chemical plant) [22]

Tabela 1. Wysoko $¢ strat powstatych po uwolnieniu do atmosfery niebez piecznych $rodkéw chemicz nych w zale znosci od

pory dnia i roku (na przyktadzie zaktadu chemiczneg  0) [22]
Type of agent Degree of Spring casualties Summer casualties Fall casualties Winter  casualties
impact
Day
HCA fatal 1641 1413 1529 1529
moderate 291 73 215 239
light 291 239 215 239
threshold 434 1016 604 916 322 558 359 873
Contaminated area, in km? 1.73 1.42 1.49 1.56
Time of contamination spread, in min 2 8 1 2
night
HCA fatal 3125 10379 1529 2709
moderate 1279 6115 215 1002
light 1279 6115 215 1002
threshold 1919 4477 9172 21,402 322 558 1503 3507
Contaminated area, in km? 4.95 20.68 1.49 4.05
Time of contamination spread, in min 3 8 1 2

Ordinance of the President of the Council of
Ministers of 10 July 2008 on the organization and
modus operandi of the Government Centre for
Security (Journal of Laws of 2008 No. 128, item
821),

Ordinance of the Council of Ministers of 15
December 2009 on the determination of
government administrative bodies that will create
crisis management centers and their modus
operandi.

The crisis management system in Poland is
multilevel and composed of the following components:

crisis management bodies,

consultative and advisory bodies applicable to the

matters of initiating and coordinating actions taken

in the field of crisis management,

crisis management centers on 24-hour duty to take

actions [17,18].

Medical support in Poland is guaranteed by the
State Emergency Medical Services, whose two-part
structure is composed of 255 emergency departments
(ERs) and approx. 1460 emergency response teams
(ERTSs) [19,20]. This system is currently operating at
the limit of its capacity, and its potential is enough only
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in the case of incidents involving a dozen or so injured
people [21].

To present the magnitude of this problem, the
authors analyzed the circumstances of mass
casualties following a sudden release of a significant
amount of hazardous chemical agents (HCA) in one
plant in a provincial capital. A computer simulation of
the release of a HCA in the plant was made for the
following seasons: spring, summer, autumn and
winter, taking into account such atmospheric factors
as wind speed, temperature and vertical air stability.
Table 1 presents a breakdown of casualties resulting
from a release of the maximum amount of a HCA with
regard to the aforementioned factors [22].

The indicators presented in Fig. 1 were used to
determine vertical air stability. From the presented
data we gather that the number of heavy casualties
rules out the possibility of providing quick medical
assistance and transport of the injured to hospitals,
due to the lack of evacuation resources and hospital
beds. It becomes necessary to organize so-called
intermediate medical evacuation stages, in which
triage is carried out, evacuation cards completed, and
the groups requiring specialist medical assistance, as
indicated, separated from the rest of the wounded and
injured (Fig. 2.).
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Wind speed in NIGHT DAY
m/s clear sky partly cloudy overcast clear sky | partly cloudy overcast
0.5 . . .
inversion convection

0.6-2.0

2.1-4.0 isotherms isotherms
>4.0

Comments:

Clear sky — 0-2 degrees, partly cloudy — 3-7 degrees, overcast — 8-10 degrees by low-level and altostratus clouds

In the case of high altocumulus and cumulus clouds, the weather conditions should be regarded as clear sky.

Isotherms appears in the case of snow cover during the day

Convection usually occurs approx. 2 hours after sunrise and disappears approx. 2-2.5 hours before sunset. An inversion usually
appears approx. one hour before sunset and disappears within an hour after it.

Figure 1. Approximate assessment of vertical air stability (without snow cover) [22]
Rycina 1. Orientacyjna ocena pionowej statecznosci powietrza (bez pokrywy $nieznej) [22]

communication zone

— contamination zone
— marginal zone
— filtration zone

— national and international aid zone

@OE®

Il X
IE_E battalion medical aid post Brigade Medical Aid Post N stretcher patrols
m’ 55 field hospital medical transport @ collection point for the injured

Figure 2. Mass casualty support zones with placement of intermediate stages of medical evacuation [22]

Rycina 2. Strefy zabezpieczenia medycznego masowych strat sanitarnych z rozmieszczeniem posrednich etapéw ewakuacji
medycznej [22]

presented by the authors, illustrate an extreme,
catastrophic case of a terrorist incident. So far we
have never witnessed such an event. The most

Conclusions: . .
The results of the simulation concerning the release of

the maximum amount of a HCA in a single plant
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devastating terrorist attacks in Europe, e.g. the 7 July
2005 London bombings with 52 victims (and approx.
700 wounded) and the Madrid train bombing which
took place on 11 March 2004 with 191 deaths (and
more than 1400 wounded), all took place in public
means of transport, and did not concern chemical or
industrial installations [23]. Drawing conclusions from
the experiences so far, and taking into account the
numerous definitions of terrorism, as well as the
message of John Paul Il included in the “Sollicitudo rei
socialis” encyclical of 30 December 1987, it should be
explicitly stated that the State has to use every
available measure to guarantee the safety of its
citizens [24, 25]. The minimization of the military
sector’s participation in the crisis management system
should be unconditionally stopped [26]. An example of
the need for legislative changes that would increase
the citizens’ safety is the absolute necessity to
introduce to the Act on State Emergency Medical
Services a change regarding the matter of military
rescuers, which would also incorporate the potential of
the field equipment of the military health service into
the system. As indicated by the results of the
aforementioned simulation, in the event of mass
casualties, the military health service is the only
organization capable of deploying the intermediate
stages of medical evacuation. Therefore, opportunities
should be created nationally to utilize this potential
fully.
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Territorial medical support for defense-
related activities

Terytorialne zabezpieczenie medyczne dziatan obronnych
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Abstract. Conducting defensive operations within the territory of one’s own country requires the military medical service
to process a number of different tasks, where the performance of these tasks determines the effectiveness of the
medical support system. This system should be based on local medical organizations which would manage the
distribution of healthcare. The article presents the location of P&TDs created for the purposes of defensive operations,
including the drawbacks of current solutions. By analyzing the day-to-day activities of the military health service the
authors have tried to demonstrate its current requirements. The authors suggest that certain changes should be
introduced in order to improve the organizational structure and the activities of P&TDs to ensure that they are capable
of supplying adequate medical support within their areas of operation.

Key words: medical support, Prevention and Treatment District

Streszczenie. Prowadzenie dziatan obronnych na wtasnym terytorium stawia przed wojskowg stuzbg zdrowia szereg
zadan warunkujgcych sprawne zorganizowanie systemu zabezpieczenia medycznego tych dziatan. Celowe jest oparcie
systemu o terytorialne struktury medyczne zarzgdzajgce udzielaniem pomocy medycznej. W artykule omdéwiono
umiejscowienie obwodu profilaktyczno-leczniczego (OPL) w dziataniach obronnych oraz wady istniejgcych rozwigzan w
tym zakresie. Na podstawie statych zadan wojskowej stuzby zdrowia autorzy starali sie¢ wykaza¢ potrzeby w pracy OPL
w obecnej sytuacji. Proponujg zmiany wplywajgce na usprawnienie struktury oraz dziatania OPL niezbedne do
prowadzenia skutecznego zabezpieczenia medycznego dziatan na jego terytorium.
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the established rules and opinions about the
international order in the last decades, this situation
has become much more complicated and aggravated.
The Republic of Poland has found itself in the impact
zone of a conflict in the east of Europe. The
symptoms indicating its growth have been observed
for several years now; although not carefully enough.
The last re-evaluation of the understanding of the
national defense strategy, articulated especially by the
President of the Republic of Poland, in principle
focuses on defending the country’s territory and its
security. In this context, the priorities of the military
health service and P&TDs are changing. The role of
organizational units for the provision of medical
support for military operations is increasing
substantially.

Introduction o
A Prevention and Treatment District (P&TD), also

referred to here as a district, is the highest
organizational form of the military health service in
Poland. Its fundamental role relates to crisis situations
and warfare, and in these conditions the P&TD
becomes a structure that organizes and manages the
medical support within its area. The existence and
operation of P&TDs in times of peace is conditioned
and subjected to the purposes of medical support in
combat activities. The same P&TDs in times of peace
should first and foremost pursue the mobilization
needs of the military health service, and, in second
place, take care of the coordination of healthcare and
preventive actions within their areas [1]. The role of
P&TDs, understood in this way, corresponds to the
political and military situation in Europe. Contrary to
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Figure 1. Placement of P&TD within Poland (option)
Rycina 1. Rozmieszczenie OPL na obszarze kraju (wariant)

The tasks of P&TDs under a system of
medical support for defensive operations

The utilization of defensive forces in crisis situations
or in the case of war will be associated with the
necessity of developing the military health service and
launching a system of medical support for defensive
operations. P&TDs form the top level of the medical
support system, and the basic elements of the
systems will be developed within their districts. These
will constitute medical facilities providing medical
support for levels 1, 2 and 3. The P&TD will be
responsible for the provision of medical assistance at
level 4, including in particular specialist medical
assistance and rehabilitation procedures, in addition
to other activities under the need for medical support
in the district area. Therefore, the fundamental
objective of a P&TD will be the treatment and
rehabilitation of the sick and wounded, carried out in
military hospitals within the district, with the leading
hospital having the managing role in substantive

326

terms and in respect of leadership [2]. Also required
are other medical elements of the military health
service (outpatient units and specialist outpatient
clinics) within the P&TD, as well as newly established
reserve hospitals, allocated beds from the hospital
network of the public health service, and possible
reinforcements in the form of field hospitals.

The district operations will be based on
coordinating and managing the provision of medical
assistance, monitoring the patient bed occupancy rate
and treatment, and conducting rehabilitation
procedures and final rehabilitation. Medical support at
levels 1-3 in the area of operations should be provided
in close coordination with the P&TD and under its
substantive control, which will ensure the correct
economics and efficiency of the support system it
contains.

An important function of the P&TD is the provision
of sanitary, hygiene and epidemiological to all regions.
The full-time military health service personnel within
the military units should take measures to establish
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close cooperation with the P&TD. The activities of the
Military Preventive Medicine Centre (MPMC) and the
Epidemiological Response Centre of the Polish Armed
Forces (ERCPAF) in the district should be closely
connected with the needs in this regard, both for
soldiers operating within the P&TD and civilians.

The task of safeguarding the medical elements of
the P&TD against weapons of mass destruction must
be carried out using the forces of the local MPMC at
the disposal of the district.

Each P&TD is responsible for medical supplies
during mobilization and military operations. This
includes all the aspects of supplying medical materials
and equipment, as well as the necessary logistics and
accommodation equipment, in conjunction with the
Regional Logistics Base (RLB). The District provides
medical supply services for the medical units located
within it, also as part of the self-supply of hospitals
and other medical equipment. During operations, it
distributes medical supplies within the system of
restocking and material and medical equipment wear.

A further aspect of P&TD activities during military
operations is the training of medical personnel. This
should be continuous and offer occupational variants
for newly mobilized individuals, as well as
supplementary training for permanent medical staff
and personnel staying within the district. It should be
substantively based on the leading hospital and other
hospitals in the district.

Leading and managing the structural and the
attached medical elements within the P&TD is the
core function of the district commander. This is aimed
at developing and implementing a coherent system of
medical support within the area, as well as
maintaining the same during military operations,
adjusting it to meet the changing circumstances and
facilitating, whenever possible, zone support. Actions
in this field should maximize the economic use of
utilizing the forces and resources at hand.

The role of P&TDs in medical support
concerning casualties in the corps

Approximately 80,000-100,000 troops, i.e. a corps,
deployed at various distances from the forward edge
of the battle area, will operate within each P&TD. This
distance is not particularly important when it comes to
the occurrence of casualties, as modern firing
weapons can penetrate formations to any depth. All
aspects associated with the type of, usually defensive,
operations will have a greater impact on the
occurrence of such casualties [3]. These casualties
will be remedied by medical support from the P&TD
and other medical facilities located within the district.
Next, casualties can be transferred and distributed to
other P&TDs, where they will be subject to specialist
and final treatment, including rehabilitation. Due to the
occurrence of casualties over a short period and

Territorial medical support for defense-related activities

restricted area where the forces will operate, the
primary objective of the district is to provide medical
assistance to military personnel [3, 4]. With that in
mind, activities coordinating the systems of medical
support at medical support levels 1, 2 and 3, and zone
support should be carried out within the general
medical support plan for military operations in the
district.

As for the P&TD itself, the effective management
of casualties requires an increase in the number of
facilities, with hospital beds being made available by
the public health service for one-off use. There is also
the need for hospital profiling in respect of the war-
related and changing nature of the injuries sustained
by the sick and wounded.

The aforementioned endeavors require changes to
be made in medical personnel, its reinforcement, as
well as an increase in the resources as well as
medical, logistics and transport support, etc. An
increase in P&TD operations in the event of providing
medical support for military operations within their
area requires earlier preparation and reinforcement of
the district headquarters, the preparation of
appropriate medical support plans for the operations,
schemes coordinating the activities of the military
health service within the P&TD, devising methods of
cooperation with civilian administration and the public
health service, and coordination of the chains of
command, as well as managing the health services
within the area [5].

Weakness in the operation of the existing
P&TDs

Under the present eight P&TDs established by the
decision of the Minister of National Defence, no.
182/MON of 2 July 2004, if military threats to the
Republic of Poland occur then P&TDs will fail to
comprise an effective structure conditioning the
maintenance of an efficient system of medical support
for military operations [6]. Their fragmentation and
poor connection with local state administration bodies
and local governments influences their subjective and
decision-making weakness. During peacetime the
district's hospitals, operating outside the budget of the
Ministry of National Defence and financed by the
National Health Fund, are not interested in conducting
training that would prepare them for operation under
crisis and warfare conditions. The P&TD headquarters
form a fragmentary structure under a leading hospital,
which does not translate into activities aimed at
ensuring hospital mobilization, and hence the
mobilization of other medical elements included in the
district. Under the current legal conditions, the
coordinating role and substantive supervision of
medical resources within the P&TDs are illusory and
impossible to enforce. The current medical entities, by
focusing on economic calculations, avoid mobilization-
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related tasks and the costs associated with them. The
situation of P&TDs throughout Poland, and especially
the location of military hospitals, is not adequate when
it comes to the present and future military threats to
the country and the possible directions of support from
our allies. This is a relic of the country’s membership
in the Warsaw Pact. In the first phase of military
operations, the military hospitals in Etk and Lublin,
and the P&TDs associated with them, will be clearly at
risk [2].

Changes streamlining the work of P&TDs

Taking into account the aforementioned premises of
the operations of P&TDs in crisis situations and during
warfare, as well as the characteristics of the current
organizational conditions and the tasks and capacities
of the district, remodeling is necessary in this field.
This means the appropriate adaptation of P&TDs to
the challenges to be faced by the Military Health
Service and the development of a model for the
provision of medical service within their area under
warfare conditions.
The role and potential of the P&TDs should be
increased by decreasing their number and
extending their areas.
The legal status of P&TDs should be established
in the national safety system, and connected, in
this regard, with administrative bodies and local
governments.
The leading and coordinating roles of the leading
hospital within a district and headquarters located
in this hospital needs to be improved.
Maximum interest should be drawn to the
coordinated activities of the medical elements
within the district as part of the mobilization work
and cooperation with civilian organizations in this
field.

The projected casualty figures (potentially
thousands of sick and injured people) resulting from
military operations within the P&TD will require the
provision of medical supply by the district.

The expansion of hospital-bed facilities should be
increased by increasing the number of hospital
beds in hospitals within the P&TD and other
military medical facilities in the area. Also the
reserve of stationary reserve hospitals should be
established in advance to ensure its formation
under mobilization, as well as a hospital bed
resource for one-off use, acquired by way of
mobilization.

The system of military hospital profiling, in line with

the nature of injuries, should be planned and

devised in detail.

To create hospital-bed facilities it is necessary to

create a resource of medical, logistical,

accommodation, etc. assets and equipment, and
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to maintain it as part of military supply in the
district.

The expansion of hospital-bed facilities requires an
increase in the number of medical personnel, both
military and those acquired by military draft. This
will be associated with the launching of appropriate
training and exercises in time of peace and the
intensification of specializations in the desired
fields of medicine [5].

According to the authors, a model based on four
P&TDs, each including several Polish provinces,
which will comprise coherent areas in geographic
terms and in respect of distance to the district borders
in order to execute these functions in an optimal
manner.

Based on the Military Institute of Medicine in
Warsaw, the P&TD would include the following
provinces: Warminsko-Mazurskie, Podlaskie and
Mazowieckie, the 5th Military Hospital in Krakéw:
Lubelskie, Podkarpackie, Matopolskie and
Swietokrzyskie, the 4th Military Hospital in Wroctaw:
Slaskie, Opolskie, todzkie, Dolnoslaskie and
Lubuskie, and the 10th Military Hospital in Bydgoszcz:
Wielkopolskie, Kujawsko-Pomorskie,
Zachodniopomorskie and Pomorskie.

The above-mentioned medical facilities would be
the leading hospitals for their respective P&TDs [5].
The P&TDs between the eastern and northern state
borders (constituting the eastern NATO frontier) and
the Vistula would provide the actual medical support
for crisis and warfare operations; therefore, all
conditions and difficulties associated with this fact
should be predicted, and appropriate procedures put
in place in this regard. The remaining two P&TDs,
between the Vistula and the western state border, will
be the reserve and support for the eastern districts,
and will carry out tasks resulting from the obligations
of the host-nation (HNS).

The proposed division of P&TDs matches the
existing logistic structure (RLB), which will translate
into adequate coordination in this field of action. It is
necessary to further integrate the MPMCs with local
P&TDs to standardize sanitary, hygiene and
epidemiological procedures within the districts [1,5]. In
the context of threats from the east and north-east it is
necessary to transfer the military hospitals in Etk and
Lublin, as well as other permanent medical faculties,
away from the warzone, to a safe distance, or, at
least, to draw up evacuation procedures in the event
of a threat, which, however, will not be optimal due to
the condition of the sick and injured.

The role of the P&TDs, when understood as
important links in the organization of medical support
for military operations in times of crisis or war, as well
as the coordinators of medical aid provided to the
military and activities in the field of mobilization
preparations in the Military Health Service in times of
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peace, makes them especially important in the
medical support system.
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Middle East respiratory syndrome
(MERS) — a new threat on the
epidemiological map of the world

Bliskowschodni zespdét niewydolnosci oddechowej (MERS) — nowe
zagrozenie na epidemiologicznej mapie swiata

Krzysztof Korzeniewski !, Andrzej Chciatowski ?2
1 Head of Epidemiology and Tropical Medicine Department of the Military Institute of Medicine in Warsaw
2 Deputy Head for Science of the Military Institute of Medicine in Warsaw

Abstract. Middle East respiratory syndrome (MERS) is an acute infectious disease caused by B coronavirus (MERS-
CoV). The disease is transmitted through direct contact with animals (dromedary camels), contact with their products
(milk), excrement or the consumption of inappropriately cooked meat. A secondary infection may be transmitted human-
to-human via droplets, as evidenced by the MERS outbreak in South Korea in mid-2015. MERS CoV was first isolated
from a patient who died of respiratory failure in Jeddah, Saudi Arabia in June 2012. By 7 July 2015, 1368 laboratory-
confirmed MERS-CoV infections had been reported worldwide, of which 487 cases were fatal. As of today, MERS has
been reported in 26 countries, mainly in Saudi Arabia (1037 cases), South Korea (185) and the United Arab Emirates
(76). The mortality rate of MERS is high, reaching 36%, especially in elderly patients or those suffering from chronic
diseases. The only method of preventing the spread of coronaviruses is to maintain the sanitary regime recommended
by the World Health Organization, the Center for Disease Control and Prevention in Atlanta and the Ministry of Health in
Saudi Arabia.

Key words: MERS, coronavirus, epidemiology, Middle East

Streszczenie. Bliskowschodni zesp6t niewydolnosci oddechowej (Middle East respiratory syndrome — MERS) jest ostrg
chorobg zakazng wywotywang przez 3 koronawirusa (MERS-CoV). Do transmisji choroby dochodzi poprzez kontakt
bezposredni ze zwierzetami (wielbtgdy) lub posredni z ich wydalinami i wydzielinami (mleko) albo spozywanie
niepoddanego wiasciwej obrébce termicznej migsa. Wtornie zakazenie moze by¢ przenoszone drogag kropelkowg z
cztowieka na cztowieka, o czym swiadczy epidemia choroby w Korei Potudniowej w potowie 2015 roku. Po raz pierwszy
MERS-CoV zostat wyizolowany od pacjenta, ktéry zmart w przebiegu niewydolnos$ci oddechowej w czerwcu 2012 roku
w Jeddah, w Arabii Saudyjskiej. Do 7 lipca 2015 roku na $wiecie rozpoznano i potwierdzono laboratoryjnie 1368
przypadkéw choroby, z ktérych 487 zakonczyto sie zgonem. Przypadki MERS raportowano dotychczas w 26 krajach,
gtéwnie w Arabii Saudyjskiej (1037 zachorowan), w Korei Potudniowej (185) oraz w Zjednoczonych Emiratach
Arabskich (76). MERS charakteryzuje sie duzg sSmiertelnoscig, siegajacg 36%, zwlaszcza u osob starszych i
obcigzonych chorobami przewleklymi. Rezim sanitarny, zalecany przez Swiatowg Organizacje Zdrowia, Centrum
Kontroli Choréb Zakaznych w Atlancie oraz Ministerstwo Zdrowia Arabii Saudyjskiej, pozostaje gtéwng metodg
zapobiegania rozprzestrzenianiu sie koronawiruséw.

Stowa kluczowe : MERS, koronawirus, epidemiologia, Bliski Wschaéd
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Introduction

Middle East respiratory syndrome (MERS) is an acute
contagious disease of high mortality rate, caused by
betacoronavirus (MERS-CoV), an RNA virus
belonging to Coronaviridae. It is assumed, and has
been confirmed by epidemiologic and genetic
examination, that MERS-CoV is a zoonotic virus. The
first cases in people occurred in the Arabian
Peninsula as a consequence of direct contact with
infected Arabian camels (dromedaries) or indirectly
with their secretions and excrement (feces, urine,
milk, or respiratory mucus) [1]. The research
conducted in the last ten years has shown the
common occurrence of specific MERS-CoV antibodies
in camel herds in the Arabian Peninsula and North
Africa, which confirms the circulation of MERS
coronaviruses in the population of these animals for
several decades [2].

MERS-CoV is structurally similar to the SARS
(severe acute respiratory syndrome) virus, discovered
in the Guangdong province of China, which in the
years 2002-2003 spread to 37 countries, resulting in a
total of 8,437 cases and causing 813 deaths in 11
countries, mainly in China [3, 4]. According to WHO,
mortality due to MERS virus infection is 36%, which is
much more than in the case of the SARS virus (9%)
[5]. Taking into consideration the source of MERS-
CoV infections in the Arabian Peninsula, especially in
Saudi Arabia, epidemiologists were concerned about
the risk of importing a MERS pandemic in relation to
the annual pilgrimages of Muslims to Mecca from 184
countries of the world. However, it was determined
that the cases of the disease in the years 2013-2014
were not related to the pilgrimages of Muslims to
Saudi Arabia [6].

Cases of MERS (suspected, probable and
confirmed) were defined by the World Health
Organization (WHO), Center for Disease Control and
Prevention in Atlanta (CDC) and Ministry of Health of
Saudi Arabia. Patients with fever and pneumonia or
acute respiratory failure suspected of MERS-CoV
infection should confirm that they have stayed in the
Middle East and returned not earlier than 14 days
before the onset of the disease, or have had contact
with people who returned from those regions of the
world and experienced symptoms indicating a MERS
infection. The diagnosis should be confirmed by
laboratory detection of MERS-CoV with the use of
molecular biology methods (PCR) [6].
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Epidemiology

The transmission of MERS-CoV remains unclear,
although the hypotheses assume zoonotic infection
and further human-to-human transmission, with the
formation of epidemic foci among people [7]. It is
assumed that the primary infection source in humans
involves dromedaries from the Middle East, especially
the Arabian Peninsula. MERS-CoV was first isolated
in a 60-year-old man who died of pneumonia and
acute respiratory failure in June 2012, in Jeddah,
Saudi Arabia [8]. Zoonotic infection in humans may
occur as a result of contact with the excrement and
secretions of camels or consumption of non-
pasteurized camel milk (MERS-CoV remains virulent
in milk stored at 4°C for 72 h) or meat after insuff icient
heat treatment [9]. A secondary infection may be
transmitted human-to-human via droplets, as
evidenced by the MERS outbreak in South Korea in
mid-2015. On 20 May 2015, a case of MERS was
confirmed in a 68-year-old Korean who had travelled
around several countries of the Arabian Peninsula; 7
days after his return to Korea, the symptoms of the
disease appeared. During the next two weeks, there
were 64 new cases, including 5 deaths, all infected
people having had contact with the patient during their
stay or visit to the hospital. Within two months, there
were 185 cases of the disease in South Korea, with
33 deaths, mainly among elderly patients and patients
burdened with chronic diseases. The infection was
transmitted as a result of close contact between family
members and contact between patients and medical
staff in the healthcare facilities [1]. By 7 July 2015,
1368 laboratory-confirmed MERS-CoV infections had
been reported worldwide, of which 487 cases were
fatal (Fig. 1).

As of 28 July 2015, MERS was reported in 26
countries, mainly in Saudi Arabia (1037 cases), South
Korea (185), the United Arab Emirates (76), Qatar
(13) and Jordan (12). Cases of MERS in Saudi
Arabia, which constitute 76% of all diagnosed cases
worldwide, have been reported from urban areas
throughout the country (e.g. in Jeddah, Riyadh, Ta'if,
Mecca and Hofuf). In June 2015, the first fatal case of
MERS in Europe was reported; this was in Germany,
in a 65-year-old man, the infection occurring in the
United Arab Emirates, probably at a camel market. Up
to now, most cases in Europe have been detected in
the United Kingdom (4), Germany (3), France (2) and
the Netherlands (2) [1]. The total number of cases of
MERS brought to the European Union is 15 (including
7 fatal cases) [10].
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Figure 1. Confirmed cases of Middle East respiratory syndrome in the years 2012—-2015
Rycina 1. Potwierdzone przypadki bliskowschodniego zespotu niewydolnosci oddechowej w latach 2012-2015
Source: Korzeniewski K. Medycyna podrézy. Kompendium [Travel medicine. A Compendium]. Wydawnictwo Lekarskie PZWL,

Warsaw, 2015.

Clinical image

The incubation time of MERS is 2-14 days, at an
average of 5-6 days. The average time from the onset
of the first symptoms to hospitalization is 4 days; from
admission to hospital to hospitalization in the ICU: 5
days, and to death: 11.5 days [11, 12]. MERS-CoV
infections occur mostly in men, and over half of the
cases were people over 50 years old [13]. Most
frequent symptoms include: fever >38T, cough,
headache, muscle and joint pains, breathing
difficulties and dyspnea. Also rarer, atypical symptoms
related to the digestive system, such as abdominal
pains, vomiting and diarrhea may occur [14].

Some of the patients go through the infection
without any symptoms or with gentle symptoms in the
form of an upper respiratory tract infection [15-17].
However, the infection may result in severe
pneumonia, acute respiratory failure, septic shock and
multiorgan failure leading to death, especially in older
people (over 65 years old), people with chronic
diseases: circulatory failure, respiratory diseases,
renal failure, diabetes, acquired or inborn
immunodeficiency, neoplasms, as well as people with
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low albumin concentration and concurrent infections
[6,18,19].

Diagnosis

The diagnosis is made on the basis of an interview
(stay in a region of endemic or epidemic occurrence of
the disease), clinical image (fever, cough, traits of
respiratory failure) and the results of additional tests
(chest X-ray: multifocal or bilateral exudative lesions;
laboratory tests: leukopenia, lymphopenia,
thrombopenia, high creatinine, high activity of lactate
dehydrogenase and alanine and aspartate
transaminases). Also the co-occurrence of other viral
infections, such as influenza and SARS, and bacterial
infections should be taken into consideration. Due to
the high content of coronaviruses, the diagnostic
material should be mucus from the bronchial tree,
especially coming from a bronchoalveolar lavage
collected during a bronchoscopy.

There are specific tests to detect the DNA of MERS-
CoV based on molecular biology (PCR). Samples of
the material from the respiratory tract of the infected
patients under treatment should be taken every 2-4
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days, until two consecutive tests for the presence of
MERS-CoV are negative [6-13].

Treatment

There are no specific medicines used in the treatment
of MERS infections. Medications recommended for
MERS-CoV replication inhibition are: interferon a,
interferon 3, lopinavir/ritonavir, ribavirin, cyclosporine
and virus cell receptor blockers (DPP4, also called
CD26) [6, 20]. Work on a vaccine are still in the
experimental stage [20].

Prevention

Preventive activities are one of the basic forms of
managing MERS-CoV infections. They include:
washing hands with soap and water or using
disinfectants, covering the nose and mouth with
disposable tissues while coughing and sneezing,
avoiding contact with people who have symptoms of a
respiratory infection, avoiding contact with animals
(especially camels), their secretions and excrements,
adhering to hygiene rules for food processing and
eating (washing and peeling of fruit and vegetables,
avoiding consumption of non-pasteurized dairy
products and meat which has not undergone proper
heat treatment). In the case of the occurrence of
respiratory infection during a stay in countries in which
there have been cases of MERS reported (mainly the
countries of the Middle East), travelers should visit a
healthcare center for an examination of their health
condition. If within 14 days after the return from the
aforementioned regions someone experiences fever
of >38C accompanied by cough, shortness of breath
and dyspnea, they should consult a doctor and inform
about their stay in a region affected by MERS-CoV
infections. The Ministry of Health of Saudi Arabia has
issued recommendations for pilgrims to Mecca,
informing that people who are over 65 years old,
patients burdened with chronic diseases (circulatory
failure, respiratory diseases, renal failure, diabetes,
acquired or inborn immunodeficiency, neoplasms),
pregnant women and children under 12 should
reconsider participating in the pilgrimage [21]. The
recommendations and guidelines for people travelling
to the countries of the Middle East are regularly
updated and can be found on the websites of WHO
and CDC [20]. WHO does not recommend any
limitations in passenger traffic, but people planning to
travel to the Arabian Peninsula should be especially
cautious [10].

Conclusions

The mortality rate of MERS is high, reaching 36%,
especially in elderly patients or those suffering from
chronic diseases. Until now, no vaccinations of
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pharmaceutical measures of high therapeutic
effectiveness for the disease have been developed.
The sanitary regime recommended by the WHO, CDC
and Ministry of Health of Saudi Arabia remains the
main method preventing the coronaviruses from
spreading.
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A program for the prevention of
parasitic diseases of the
gastrointestinal tract

Program profilaktyki chorob pasozytniczych przewodu
pokarmowego
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Abstract. Poland is among the group of countries with no available data on the prevalence of parasitic diseases of the
gastrointestinal tract. Over the last few years, the Military Institute of Medicine (MIM) has been the leader in the field of
parasitological research in the Polish population. From 2010 to 2014, more than 24,000 Polish soldiers participated in
overseas military operations and were screened for intestinal parasites by the Department of Epidemiology and Tropical
Medicine of the MIM (5.7% were infected with nematodes, cestodes, trematodes and/or pathogenic protozoa). Similar
studies were conducted among 3,124 Afghans and 3,159 citizens of the Central African Republic as a part of a
humanitarian aid project. Thus the department has become Poland’s largest research center working on the detection
and elimination of intestinal parasites, both among Polish citizens and African and Asian populations. The aim of the
article is to present a new program for the prevention of parasitic diseases of the gastrointestinal tract in the Polish
Armed Forces. It is a continuation of the previous 2010—2014 program, and its aim is to maintain the continuity of
epidemiological surveillance of parasitic infections in the military environment.

Key words: health prevention, intestinal parasites, military environment

Streszczenie. Polska nalezy do krajow o nieznanych wskaznikach zachorowalnosci na choroby pasozytnicze przewodu
pokarmowego. Wojskowy Instytut Medyczny (WIM) od kilku lat jest liderem w realizacji badan parazytologicznych w

polskiej populacji. W latach 2010—2014 Zaktad Epidemiologii i Medycyny Tropikalnej WIM w ramach skriningu

epidemiologicznego przeprowadzit badania u ponad 24 tysiecy polskich zotnierzy — uczestnikéw operacji wojskowych
poza granicami panstwa (5,7% zarazonych nicieniami, ptazincami i patogennymi pierwotniakami), z kolei w ramach
pomocy humanitarnej wykonat badania 3124 Afganczykéw i 3159 mieszkancéw Republiki Srodkowej Afryki, tym samym
stajgc sie najwiekszym w Polsce realizatorem badan w kierunku wykrycia i eliminacji pasozytéw jelitowych zaréwno
wsrod mieszkancow naszego kraju, jak i wsréd ludnosci pochodzacej z kontynentu azjatyckiego i afrykanskiego. Artykut
przedstawia projekt nowego programu profilaktyki choréb pasozytniczych przewodu pokarmowego w Sitach Zbrojnych
RP, stanowigcego kontynuacje poprzedniej edycji programu z lat 2010—2014, majgcego na celu utrzymanie ciggtosci
nadzoru epidemiologicznego nad wystepowaniem inwazji pasozytniczych w srodowisku wojskowym.

Stowa kluczowe: profilaktyka zdrowotna, pasozyty jelitowe, Srodowisko wojskowe
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conditions, lack of medical care, immunological
deficiency and the presence of the host (reservoirs of
parasites) in the ecosystem contribute to the
spreading of parasitic invasions among the population
of developing countries, as well as in developed ones

Introduction

Despite considerable progress in therapeutic and
diagnostic  methods,  gastrointestinal  parasitic
diseases remain among the greatest challenges for

modern medicine [1, 2]. Over 2 billion people in the
world are estimated to be infected with intestinal
parasites, and 5 billion live in areas where they are at
constant risk of infection with parasitic pathogens [3,
4]. Climate change, migration, poor sanitary
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[5-8]. In Europe high infection rates of intestinal
parasites pertain to the populations of the countries in
the 3rd and 4th quartile according to gross domestic
product per capita (GDP 1,809 — 17,630 USD).
Poland is one of those countries [9].
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Epidemiology of gastrointestinal parasitic
diseases in Poland

Poland is one of few European countries where the
incidence rate for gastrointestinal parasitic diseases is
unknown. This lack of epidemiological data is
associated with the Act of 5 December 2008 on the
prevention and control of infections and infectious
diseases in people, which eliminated 19 items from
the list of obligatorily notifiable diseases, including all
Aschelminthes invasions (e.q. ascariasis,
enterobiasis, strongyloidiasis) and intestinal flatworm
infections (taeniases) [10]. Reports from the National
Institute of Public Health — National Institute of
Hygiene from 2003-2008 clearly indicated a rise in
parasitic infections (the following were reported in
Poland in 2008: 5,817 cases of ascariasis and 5,666
cases of enterobiasis) [11]. Nevertheless,
epidemiological supervision over the dissemination of
roundworm and flatworm infections in Poland was
abolished. Since 2009, there has been no data
available on infections caused by aschelminthes and
platyhelminthes. The Department for Prevention and
Control of Infections and Infectious Diseases in
People of the Chief Sanitary Inspectorate cannot
assess the incidence rate of the most invasive
foodborne diseases in the Polish population, and
sanitary epidemiological stations are not under any
obligation to monitor infections. As reporting intestinal
parasitoses (except for giardiasis, cryptosporidiasis,
cysticercosis and echinococcosis) is not obligatory in
Poland, the interest in parasitological studies is
continuing to decrease. The limitations in laboratory
diagnostics are due to the lack of experience of the
laboratory diagnosticians performing the tests, which
results mostly from the fact that the Medical Centre for
Postgraduate Education in Poland has not offered
courses in parasitological diagnostics for many years,
and specializations in laboratory medical parasitology
have been suspended. Therefore, the number of
parasitologists is decreasing, and the gap in the
Polish market of laboratory services is filled by centers
that substitute standard diagnostic procedures for the
detection of parasitic diseases by alternative
diagnostic methods which do not require the collection
of biological test material [12].

Epidemiological supervision over intestinal
parasitic invasions in the military
environment

Parasitology screening in the military environment is
justified due to discontinuation of the epidemiological
monitoring of intestinal parasitic infections in Poland,
which is unacceptable in the case of soldiers deployed
in difficult environmental conditions, where they are
exposed to pathogens causing invasive diseases. The
necessity of screening tests for the detection and
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elimination of parasitic invasions is exemplified by
preventive actions implemented among the soldiers of
the Polish Military Contingent in Chad in 2009, who
were diagnosed with numerous infections resulting
from low sanitary standards in the military operation
area [13]. High infection rates in Polish soldiers
deployed in Africa led to the introduction of
epidemiological supervision over intestinal parasitic
invasions in the military environment. The
implementation of a program for the prevention of
gastrointestinal parasitic diseases among participants
of military operations abroad, conducted in the Polish
Armed Forces in 2010-2014, following Decision No.
442/MON of the Minister of National Defence from 29
December 2009 [14], brought measurable effects in
the form of the systematic detection and elimination of
parasitic infections in soldiers and in civilian
employees of the army [15]. A total of 24,638
participants of foreign operations were tested in the
program, of whom 1,396 were diagnosed with
pathogenic intestinal parasites (nematodes,
platyhelminthes, protozoa; 5.7% of all the subjects
tested in the analyzed period). The largest group
studied in 2010-2014 were soldiers of the Polish
Military Contingent in Afghanistan [16]. It must be
stressed that they were the only large-scale screening
tests performed to detect and eliminate intestinal
parasites in the Polish population. They demonstrated
high efficiency, justifying the undertaken actions
(decrease in the infection rates from 15.4% in 2010 to
0.8% in 2014) [17].

The environment in which Polish soldiers are
stationed abroad is not the only source of intestinal
parasitic infections. The presence of parasitic
diseases in the Polish population is confirmed by
studies conducted by the Epidemiology and Tropical
Medicine Department of the Military Institute of
Medicine in the years 2011-2012, involving families of
soldiers deployed in Afghanistan. In the group of 379
families of soldiers in Poland there was not one case
of transmission of intestinal parasites from the soldiers
(the infected soldiers were treated in Afghanistan) to
their family members. The absence of parasitic
invasions among the participants of military
operations, and infections among their wives and
children, indicate the incidence of parasitic diseases in
the population of Poland [18, 19].

The justification for the continuation of the program
in the military environment is confirmed by the studies
conducted by the Epidemiology and Tropical Medicine
Department of the Military Institute of Medicine among
soldiers preparing to serve abroad in the years 2013-
2014, some of whom were diagnosed with intestinal
parasitic infections. The presence of parasitic
infections in soldiers whose biological material was
tested a few weeks earlier by a laboratory providing
services for military medical board examinations
indicates that qualification of soldiers in the
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examination process is superficial, and that parasitic
invasions occur in Poland [20, 21].

As a part of the program for prevention of parasitic
diseases implemented in the years 2010-2014, a
modern, multiple-workstation parasitological
laboratory was established at the Epidemiology and
Tropical Medicine Department of the Military Institute
of Medicine, the only research and commercial facility
of its kind in military healthcare, performing thousands
of tests annually, and being the diagnostic center for
gastrointestinal parasitic diseases for the Polish
Armed Forces. This justifies the continuation of the
prophylactic program on the basis of the human and
technical resources available. Conducting screening
tests within the proposed prophylactic program will
ensure measurable benefits for the military
environment in the form of improved health
awareness and the health condition of soldiers,
increased detection of diseases at early stages, lower
numbers of new cases, reduced health-related
absence of soldiers, as well as reduced treatment
costs due to complications [20].

Draft of the Program for the prevention of
gastrointestinal parasitic diseases among
soldiers of the Polish Army [20]

The main goal of the proposed continuation of the
prophylactic program is to undertake actions to reduce
the incidence of gastrointestinal parasitic diseases in
the military environment by the detection of intestinal
parasitic infections and introducing antiparasitic
treatment in infected professional soldiers.
Epidemiological monitoring of gastrointestinal parasitic
diseases in the Polish Army, together with the use of
highly specialist diagnostic methods, will enable the
determination of the actual incidence and prevalence
rates in the military environment, which is very
important in the context of the health condition of
soldiers in the Polish Army, as the lack of reliable
parasitological diagnostics results in the misdiagnosis
of certain diseases affecting soldiers, thus some
nparasitological conditions may be diagnosed as
invasive diseases.

The type of pharmacotherapy used to treat
infected soldiers will depend on the type of intestinal
parasite:

Ascaris lumbricoides — albendazol, tablets 400 mg

in a single dose,

Ancylostoma duodenale, Necator americanus -

albendazol, tablets 400 mg in a single dose,

Enterobius vermicularis — albendazol, tablets 400

mg in a single dose, treatment repeated after 2-4

weeks,

Trichostrongylus s pp. — albendazol, tablets 400

mg in a single dose,
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Strongyloides stercoralis — ivermectin, tablets 200
pa/kg bw for 2 days; alternative treatment:
albendazol, tablets 400 mg for 5 days,

Taenia spp. (T. saginata, T. solium),
Diphyllobothrium latum — praziquantel, tablets 5-10
mg/kg bw in a single dose,

Hymenolepis nana, H. diminuta — praziquantel,
tablets 25 mg/kg bw in a single dose,

Dicrocoelium dendriticum — praziquantel, tablets 3
x 25 mg/kg bw for 1 day,

Schistosoma mansoni, S. japonicum, S. mekongi —
praziquantel, tablets 20 mg/kg bw 3 x a day within
24 hours,

Entamoeba histolytica — metronidazole, tablets 750
mg 3 x day, for 10 days,

Giardia intestinalis — metronidazole, tablets 500
mg 2 x day, for 5 days,

Blastocystis spp. — metronidazole, tablets 500 mg
2 x day, for 10 days,

infection with non-pathogenic protozoa
(lodamoeba bitschlii, Entamoeba coli, Endolimax
nana) in case of gastrointestinal symptoms -
metronidazole, tablets 500 mg 2 x day, for 5 days,

other types of intestinal parasites — following
current procedures for the treatment of parasitic
invasions.

Recently, there have been reports about the
pathogenic character of Blastocystis spp. protozoan;
therefore, this species of intestinal parasite should be
considered potentially pathogenic, and all the infected
soldiers, including asymptomatic carriers, should be
treated [22, 23].

The diagnostics for intestinal parasites are
conducted on the basis of fecal examination using
light microscopy.

Direct preparation in Lugol’s solution Approx. 2
mg of feces is collected with a glass rod on a glass
slide, a drop of Lugol’s solution is added, and the
material is smeared on a surface of approx. 4 cm?.
Then the preparation is covered with a coverslip
and examined under a light microscope at x 20
magnification. This preparation enables
preliminary assessment of unconcentrated
material, and coloring with the Lugol's solution
improves the image quality of any parasites
observed.

Preparation from decantation in distilled water

Approximately 2 g of feces are mixed carefully with

a small quantity of water in a test tube, then the

tube is topped up with water. After 30 minutes the

liquid above the sediment is decanted, and
another portion of water is added. This action is
repeated until the liquid above the sediment is

clear, usually 3-4 iterations being required. Next, a

sample of the sediment is transferred onto a glass

slide, colored with Lugol's solution, and examined
under a light microscope at x 20 magnification.
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Preparation from flotation - Fulleborn's method
Approximately 2 g of feces are mixed in a test tube
with a saturated aqueous NaCl solution, then the
tube is topped up with the solution. A coverslip is
placed on the surface, then removed with
tweezers, and placed on a glass slide, wet side
down. The preparation is examined under a light
microscope at x 10 magnification.

Preparation from flotation - Faust's method

Mix carefully approx. 3 g of feces in 3-5 ml of
water, and drain through a layer of gauze into a
centrifuge test tube. Top up the tube with water,
mix carefully, and centrifuge for 45 seconds at
2,300 rpm. Then decant the liquid, add water, mix
and centrifuge as above. Repeat until the liquid
over the sediment is clear. Next, decant the liquid,
3/4 fill the tube with zinc sulfate solution, mix and
centrifuge for 45-60 seconds at 2,500 rpm. Using
an inoculation loop, transfer the sediment from the
surface onto a slide glass, color with Lugol's
solution, cover with a coverslip and examine under
a light microscope at x 10 magnification.
Preparation made using the Kato-Miura method
Prepare small pieces of cellophane; before use
soak them for 24 hours in a solution of water,
glycerin and malachite green. Transfer
approximately 50 g of feces onto a slide glass,
cover with cellophane and crush with a rubber
plug. Examine the preparations after 60 minutes
under a light microscope at x 10 magnification. To
reduce the waiting time, preparations may be
placed for 30 minutes in a warmer, at 37C. The
method is used to detect the eggs and larvae of
helminths.

Preparations from sedimentation with
DIASYS/PARASEP system

The PARASEP system contains reagents (formalin
+ triton); the tube acts as a concentrator of
parasites, and is equipped with special filters
which allow impurities to be removed and
concentrate the eggs, larvae or cysts of parasites.
The DiaSys apparatus is used to make the
preparation quickly and effectively. This method
ensures a closed system for circulation of the
biological material — the staff has contact with the
material only during the phase of preparation for
sedimentation. The solvents in PARASEP tubes
used to separate fecal debris from the parasites
demonstrate fixing properties, so they also have
biocidal effect. Another advantage is the
automated process of collection and transfer of the
material for examination, so preparation, cleaning
and utilization of new slides is not required. The
test material is delivered from an automatic
aspirator placed in a sample prepared earlier. The
examination module enables bright-field
microscopy, using phase contrast, in polarized
light and with oil lenses. The aspirator is placed in

the

the test material. The device collects 15 ul of
material at one time, of which 10 pl goes directly to
one observation cell of the module in the
microscope rack, and 5 pl, after mixing with 5 pyl of
coloring solution, to the other cell. The preparation
is examined under standard procedures for
parasitological tests. The observed area is similar
in size to a standard coverslip.

Feces for the tests should be collected from each
soldier on 3 occasions, at 2-3 day intervals. The
material will be processed in the parasitological
laboratory of the program manager using three
diagnostic methods, and in the case of diagnostic
difficulties or high infection rates in the study group,
using six methods. In cases which require
differentiation of intestinal parasites with molecular
biology methods (Entamoeba histolytica/dispar,
Ancylostoma duodenale/Necator americanus) the
material will be tested by the Institute of Marine and
Tropical Medicine, Medical University in Gdansk
(National Centre of Tropical Medicine) to achieve a
final diagnosis.

As part of the program, 5-day long practical and
theoretical training sessions in parasitological
diagnostics should be regularly organized (12 times a
year) for military healthcare physicians and laboratory
diagnosticians in the Epidemiology and Tropical
Medicine Department of the Military Institute of
Medicine.

Health situation in the Polish Armed Forces

Since the abolition of obligatory military duty in the
Polish Armed Forces in 2009, information regarding
the health status of soldiers has been based on two
sources: decisions of the Military Medical Boards
(MMB), and prophylactic healthcare screening
programs in the military environment. The decisions of
the MMB pertain primarily to military service
candidates, deployment abroad and soldiers
completing their military service. In the years 2010-
2014, approximately 50,000 soldiers were examined
by the MMB, which means that the health status of the
remaining 50,000 is unknown. The main reasons
include: transfer of primary healthcare from military
units to the civilian environment, staff shortages in
military units, and lack of occupational medicine and
health prophylaxis in the military units in Poland.
Presently, we cannot determine the health status of
the soldiers in the Polish Army in the context of
combat capability. We cannot determine the exact
number of soldiers suffering from obesity, arterial
hypertension, diabetes, neoplastic diseases, or
infectious and parasitic diseases. The health situation
is very different in the 1.5 million-strong USA Armed
Forces. The epidemiological portals of the military
healthcare service, accessible to the public, present
current information on the ratio and number of soldiers
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suffering from infectious and non-infectious diseases.
The American authorities have developed an effective
health policy which allows them to assess the combat
capability of their own troops in terms of the health
status. The Polish Armed Forces and military
healthcare service in Poland do not have the same
opportunities, and the Department of Military
Healthcare Service of the Ministry of National Defence
does not implement any actions to improve the
situation. This is manifested, for instance, by
indecisiveness regarding the continuation and
implementation of new prophylactic and screening
programs for soldiers in the Polish Armed Forces.
Another problem is posed by the legal acts, which
require immediate correction as they are incompatible
with the current conditions in the military healthcare
service. The Minister of the National Defence
resolution of 23 December 2010 on certain healthcare
benefits for professional soldiers is a classic example.
Polish soldiers participating in military operations
abroad, suffering from conditions of potentially
infectious or invasive etiology, are treated mainly
symptomatically, without the support of targeted
microbiological and parasitological diagnostics,
without even the determination of the cause of illness.
Then they return to Poland after completing their
service, where within a few days their health condition
is assessed by the military medical board only on the
basis of a test for Salmonella-Shigella bacteria, fecal
examination for gastrointestinal parasites using a low-
sensitivity direct smear test, and serological
diagnostics for hepatitis B and C, HIV and syphilis;
then they receive a decision about their fitness for
professional military service, which they continue in
Poland. Section 6 of the above resolution, pertaining
to "additional tests for specific tropical and parasitic
diseases characteristic for the region where the
soldier was deployed" is an empty clause (military
medical boards do not have a list of endemic diseases
prevalent in those regions where the Polish Military
Contingent is deployed, and there are no procedures
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for performing diagnostic tests for specific tropical and
parasitic diseases), which the author of this article has
observed many times, as he was examined by
medical boards several times in the years 2009-2015
having completed service in Chad, Afghanistan and
the Republic of South Africa. If the symptoms of a
disease occur, the after the evaluation by the military
medical board the soldiers usually see a general
practitioner or a specialist within the civilian healthcare
system, so their health records remain outside the
military medical information system.

Summary

Presently, Europe is facing the greatest crisis since
the Second World War related to mass migrations of
people, which may significantly affect the health safety
of European Union citizens. Within the last few
months, several hundred thousand immigrants from
Asia and Africa have arrived in Europe, using
maritime and land routes. In Germany alone they are
planning to accept 800,000 refugees, at the same
time demanding that other European Union members,
including Poland, take responsibility for the
management of future waves of migration, primarily
from the Near and Middle East. Poland, having issued
6,000 positive  decisions regarding asylum
applications in 2014, announced the planned
reception of further thousands of immigrants. The
position of the Polish government concerning the
reception of only a few thousand from the overall
hundreds of thousands of refugees (the final number
is believed to be over one million people) met with
criticism from the many western countries that bear
the greatest burden associated with accepting waves
of immigrants, and it should be expected that the
number of immigrants and asylum-seekers who may
treat Poland not only as a transit country but as a
place to apply for permanent residence will increase.
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Table 1. A schedule for the training course for physicians and diagnosticia

diseases of the gastrointestinal tract

ns in laboratory diagnostics of the parasitic

Tabela 1. Program szkolenia dla lekarzy i diagnost6 w w zakresie diagnostyki laboratoryjnej choréb paso Zytniczych
przewodu pokarmowego
Date Subject Form Number
of hours
Day 1  Current epidemiological situation regarding intestinal parasitoses in Poland and in the  lecture 2
world
Diagnostics of gastrointestinal parasites in the Epidemiology and Tropical Medicine
Department of the Military Institute of Medicine
Intestinal parasites — pathogenic and non-pathogenic protozoa lecture 2
Principles for preparation of material for testing: practical session 1
Direct preparation
Fllleborn's flotation
Sedimentation methods (decantation in distilled water)
Unassisted making of fecal preparations using three methods practical session 1
Microscopic examination of preparations practical session 2
Principles of differentiation between protozoan cysts and the eggs of helminths
Day2  |ntestinal parasites — nematodes lecture 2
Microscopic examination of preparations practical session 6
Detection of cysts and trophozoites of protozoa
Detection of the eggs of nematodes
Day 3  |ntestinal parasites — cestodes lecture 2
Microscopic examination of preparations practical session 6
Detection of cysts and the trophozoites of protozoa
Detection of the eggs of nematodes and cestodes
Day4  |ntestinal parasites — trematodes lecture 2
Microscopic examination of preparations practical session 6
Detection of cysts and the trophozoites of protozoa
Detection of the eggs of nematodes and cestodes
Detection of the eggs of trematodes
Day5  Other methods used in parasitological diagnostics: lecture 2
Faust's flotation
PARASEP sedimentation
Kato-Miura
Culture methods
Summary of the information presented during the training seminar 4
Completion of training theoretical and 2
practical exam
Source: Epidemiology and Tropical Medicine Department of the Military Institute of Medicine. Own study.
Given that refugees usually come from countries cannot assess the incidence rate of invasive

where sanitary conditions are poor and numerous
cases of infectious and invasive diseases are
reported, it is likely that thousands of immigrants will
bring various diseases, including gastrointestinal
parasitic diseases, to Europe.

According to experts from the Agency for THE
Evaluation of Medical Technologies and Pricing, who
in May 2015 issued an opinion regarding the program
for prevention of gastrointestinal parasitic diseases
among Polish Army soldiers, which is the intellectual
property of the Military Institute of Medicine, since
2009 in Poland there has been a lack of sufficient
population data concerning infections caused by
intestinal parasites. The Chief Sanitary Inspectorate
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foodborne diseases in the Polish population, and
sanitary epidemiological stations are not under any
obligation to monitor  infections. Therefore,
implementation of the above program is very
significant from the perspective of epidemiological
supervision.

The Military Institute of Medicine has been a
leading agency in parasitology studies in Poland for
several years now. In the years 2010-2014, the
Epidemiology and Tropical Medicine Department of
the Military Institute of Medicine examined over
24,000 soldiers, who were participants of military
operations abroad, as part of epidemiological
screening in the military environment. Employees of
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the Epidemiology and Tropical Medicine Department
of the Military Institute of Medicine have extensive
experience in organizing screening tests, and carry
out parasitological examinations using multiple light
microscopy methods. In the years 2011-2013, as part
of the humanitarian aid project, they performed tests
to detect and eliminate intestinal parasites in 3,124
Afghans in Ghazni province (infection ratios of 36-
45%); in the years 2014-2015 they organized
examinations for 3,159 citizens of the Central African
Republic from the Bangui, Bagandou and Monassao
areas (infection rates of 48-90%). Thereby the Military
Institute of Medicine became the most important
Polish center performing studies for the detection and
elimination of invasive diseases among the citizens of
Poland, as well as people from Asia and Africa.
Thanks to its experience in conducting screening tests
of large groups of people, the Epidemiology and
Tropical Medicine Department of the Military Institute
of Medicine is prepared in terms of staff and
equipment to perform parasitological studies both in
the military environment and among the refugees
received by Poland, pertaining to epidemiological
supervision of parasitic invasions and monitoring and
prevention of invasive diseases brought to Poland.

Literature

1. Ziegelbauer K, Speich B, Mausezahl D, et al. Effect of Sanitation on
Soil-Transmitted Infection: Systematic Review and Meta-Analysis. PLoS
Med, 2012; 9: e1 001 162

2. Bethony J, Brooker S, Albonico M, et al. Soil-transmitted helminth

infections: ascariasis, and hookworm. Lancet, 2006; 367 (9521): 1521—
1532

3. Hotez PJ, Molyneux DH, Fenwick A, et al. Control of neglected tropical
diseases. N Engl J Med, 2007; 357: 1018-1027

4. Horton J. Human gastrointestinal helminth infections: are they now

neglected diseases? Trends Parasitol, 2003; 19: 527—531

5. El-Sherbini GT, Abosdera MM. Risk factors associated with intestinal
parasitic infections among children. J Egypt Soc Parasitol, 2013; 43: 287-
294

6. de Silva NR, Brooker S, Hotez PJ, et al. Soil-transmitted helminth
infections: updating the global picture. Trends Parasitol, 2003; 19: 547-
551

7. Pham-Duc P, Nguyen-Viet H, Hattendorf J, et al. Ascaris lumbricoides
and Trichuris trichiura infections associated with wastewater and human
excreta use in agriculture in Vietnam. Parasitol Int, 2013; 62: 172-180

8. Schér F, Inpankaew T, Tr aub RJ, et al. The prevalence and diversity
of intestinal parasitic infections in humans and domestic animals in a rural
Cambodian village. Parasitol Int, 2014; 63: 597-603

9. Hotez PJ, Gurwith M. Europe’s neglected infections of poverty. Int J
Infect Dis, 2011; 15: e611—619

A program for the prevention of parasitic diseases of the gastrointestinal tract

10. Ustawa z 5 grudnia 2008 r. o zapobieganiu oraz zwalczaniu zakazen i
choréb zakaznych u ludzi (Dz. U. z 2013 r. poz. 947) [Act of 5 December
2008 on prevention and control of infections and infectious diseases in
people (Journal of Laws of 2013, ltem 947)]

11. National Institute of Public Health. National Institute of Hygiene.
Choroby zakazne i zatrucia w Polsce w 2008 roku. [Infectious diseases
and poisonings in Poland in 2008] Department of Epidemiology. Warsaw
2009

12. Korzeniewski K, Prokop E. Diagnostyka i leczenie choréb
pasozytniczych przewodu pokarmowego. Sytuacja epidemiologiczna w
Polsce i na $wiecie. [Diagnostics and treatment of gastrointestinal
parasitic diseases. Epidemiological situation in Poland and around the

world] Top Medical Trends. Poznan 15—17.03.2013

13. Korzeniewski K, Skérczewski K. Health problems of peacekeepers
carrying out mandatory tasks in Chad, Central Africa. Int Marit Health,
2011; 62 (1): 37-40

14. Decyzja Nr 442/MON Ministra Obrony Narodowej z dnia 29 grudnia
2009 r. w sprawie wprowadzenia w resorcie obrony narodowej Programu
profilaktyki chor6b pasozytniczych przewodu pokarmowego ws$rod
zotnierzy Wojska Polskiego petnigcych stuzbe poza granicami panstwa
[Decision no. 442/MON of the Minister of National Defence from 29
December 2009 on implementation in the national defence department of
the Programme for prevention of gastrointestinal parasitic diseases
among the Polish Army soldiers deployed abroad]

15. Korzeniewski K. Examination regarding the prevalence of intestinal
parasitic diseases in Polish soldiers contingents assigned to missions
abroad. Int Marit Health, 2011; 62 (1): 31-36

16. Korzeniewski K. Elimination of intestinal parasites among Polish

soldiers serving in eastern Afghanistan, 2010—2014. 41t ICMM World

Congress on Military Medicine. Bali, Indonesia 17—22.05.2015

17. Korzeniewski K. Raport koncowy z realizacji Programu profilaktyki
choréb pasozytniczych przewodu pokarmowego wsréd uczestnikow
operacji wojskowych poza granicami panstwa w okresie od 01.01.2010 r.
do 31.12.2014 r. Wojskowy Instytut Medyczny. [Final report from
implementation of the Programme for prevention of gastrointestinal
parasitic diseases among the participants of military operations abroad in
the period from 01/01/2010 to 31/12/2014. Military Institute of Medicine]
Warsaw, 05/01/2015

18. Korzeniewski K. Wystgpowanie choréb pasozytniczych przewodu
pokarmowego ws$réd rodzin zotnierzy petnigcych stuzbe w odmiennych
warunkach klimatycznych i sanitarnych. Temat badawczy No 113/2011.
[Prevalence of gastrointestinal parasitic diseases in the families of
soldiers deployed in areas with different climate and sanitary conditions.
Research topic No. 113/2011] Military Institute of Medicine. Warsaw 2011
19. Korzeniewski K, Augustynowicz A, Lass A. Intestinal parasites in
Polish community on the example of military environment. Int Marit
Health, 2014; 65 (4): 216-222

20. Korzeniewski K. Projekt Programu profilaktyki choréb pasozytniczych
przewodu pokarmowego ws$roéd zotnierzy Wojska Polskiego [Draft of the
Programme for prevention of gastrointestinal parasitic diseases among
the Polish Army soldiers]. Military Institute of Medicine. Warsaw,
15/04/2015

21. Korzeniewski K. Wniosek dotyczacy kontynuacji Programu profilaktyki
choréb pasozytniczych przewodu pokarmowego wsréd zotnierzy Wojska
Polskiego. [Application for continuation of the Programme for prevention
of gastrointestinal parasitic diseases among the Polish Army soldiers]
Military Institute of Medicine. Warsaw, 07/08/2015

22. Basak S, Rajurkar MN, Mallick SK. Detection of Blastocystis hominis:
a controversial human pathogen. Parasitol Res, 2014; 113: 261-265

23. Duda A, Kosik-Bogacka D, Lanocha-Arendarczyk N, et al. The
prevalence of Blastocystis hominis and other protozoan parasites in
soldiers returning from peacekeeping missions. Am J Trop Med Hyg,
2015; 92 (4): 805-806

341



| HISTORY OF MEDICINE AND MILITARY MEDICAL SERVICES

They were the authors of Military
Physician, a medical journal from the
Interwar period. The precursors of
medicine as seen through the pages of
the journal during its first decade. Part |

Oni tworzyli Lekarza Wojskowego' w okresie dwudziestolecia
miedzywojennego. Prekursorzy medycyny polskiej na tamach
JLekarza Wojskowego' w pierwszym dziesiecioleciu jego istnienia.
Czesc |

Danuta Augustynowicz !, Aleksandra Karolak !, Halina Rudnicka 2, Andrzej Kosater 2

1Section of Scientific Research Strategy and Development, Military Institute of Medicine; head: Danuta Augustynowicz

MSc
2Scientific Library, Military Institute of Medicine; head: Anna Kot MSc

Abstract. The medical journal known as Military Physician, “Lekarz Wojskowy” in Polish, has been continuously
published for 95 years and owes its existence to the people who created it. The creators were fully aware that the
journal should provide essential content to serve physicians, who mostly did not have access to up-to-day knowledge
influencing the progress of medical thinking and promoting inventive diagnostics and treatment methods. The purpose
of this paper, intended to be the first in a series of articles introducing prominent people associated with the journal, is to
present the pioneers of Polish medicine who contributed to Military Physician in the 1920s. Among them were Edward
Flatau, Eufemjusz Herman, Samuel Goldflam, Jan Nelken, Wtadystaw Dzierzynski, Stanistaw Wtadyczko, Leon Krynski,
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Only a life lived for others is a life worth living.
Albert Einstein

Nothing truly valuable arises from ambition or from a mere sense of duty; it stems rather from love and

devotion towards men and objectivity
Albert Einstein, journal existence

The President of the Military Sanitary Council, Lt. Col.
Zbigniew Dmochowski MD, revealed in the first
number of Lekarz Wojskowy ("Military Physician) that
one of the main tasks of such a new journal is to
provide military physicians with complete medical
knowledge. What is more, by inviting many prominent
representatives of the scientific world from the leading
institutes in Poland to contribute to the journal, the
journal was to popularize the most recent
achievements in medicine. The list of authors included
primarily university lecturers, clinicians and physicians
performing military service in military units. The
following contributed to the first number of the journal:
Professor Antoni Gluzinski, Head of the Department of
Internal Diseases at the University of Warsaw,
Bronistaw Sawicki, a surgeon and professor of the
University of Warsaw, and Professor Alfred
Sokotowski, former Dean of the Free Polish
University. Each of them contributed to the history of
medicine.

The articles published in Military Physician very
often described modern views influencing the
development of more than just Polish medical thought,
explained innovative diagnostic and treatment
methods and gave examples of pioneering surgeries.
The editorial staff published articles not only about
military medicine, judging from the letter of Col. Stefan
Hubicki MD, PhD, of 1922 in which he wrote to the
editorial staff: “What | mean is that the adjective
‘'military’ in the journal title determines the contents of
the journal. However, it appears to me that only the
first part of the title of Military Physician justifies its
contents, whereas the second part has no possible
justification, as almost all numbers of the journal are,
so to speak, just like other medical journals, e.g.
'‘Gazeta [Lekarska]', 'Przeglad [Lekarski]', devoted to
civil medicine, apart from medical association reports"
[1].

Today, while reading the names of the authors of
articles and the titles of articles, we value the great
desire of the editorial staff to pursue a high level of
information in the contents published in particular
years of Military Physician. The note of 1924 from the
editorial staff reads as follows: “We want to provide
our physicians with all progress made in medical
knowledge (...) After all, we clearly see military
physicians' writings are strongly inspired by our
journal”. Works by civil physicians sent to our Editorial
Office reflect how the cooperation between civil and
military medical services has been strengthened. We
consider it necessary not only for the purposes of war,

unfortunately not only possible but even predicted, but
also for the development of medicine, and to establish
its beneficial influence on the strength of the Polish
nation in creating peace" [2]. In 1929, an editor wrote:
“(...) Any military physician or pharmacist who has
found our journal to be a source of intellectual
nourishment owing to which they never had to live in
ignorance or feel left behind, has also been given an
opportunity to follow the rapid progress of medical
knowledge. Any such new thought deserved support
(...)" [3]. The editorial staff of Military Physician
considered honorable the fact that remarkable
scientists were contributing to the journal.

While analyzing the contribution of such
outstanding people to the military and medical journal,
one should bear in mind that since 1918 the staff of
military hospitals had been initially made up of
volunteers. However, the number of volunteers
appeared to be insufficient compared to the needs.
On 16 January 1919, under a Decree of the Chief of
State, registered physicians under 35 years of age
were for the first time called up for active service. In
June and July of the same year more physicians and
pharmacists under 42 vyears old enlisted. The
physicians who voluntarily joined or were called up
into the army included outstanding Polish scientists,
such as Odo Bujwid, Wiadystaw Dzierzynski and
Stanistaw Wtadyczko.

After the restoration of independence, scientific
work in respect of military health care in Poland was
organized by the Military Sanitary Council, which
started to operate on 1 April 1919 in Ujazdéw Castle
in Warsaw [Figure 1]. [1]. One of the first initiatives of
the Military Sanitary Council was the creation of the
Military Physician journal, which was published for the
first time in January 1920. On 27 August 1921, the
Council was renamed the Military Sanitary Institute.
The early 1920s were a time of revival for Poland's
sovereignty, setting the scene for scientific and social
life. The University of Warsaw took advantage of the
freedom of science and education, and started to
provide education. In a very short time, owing to
prominent Polish professors who transferred to
Warsaw from universities in Russia, Galicia and
Western Europe, it was possible to establish a
university with numerous faculties representing a
European level. It was also they who boosted the
prestige of Military Physician. In “Dzieje medycyny w
zarysie”, Bronistaw Seyd describes the development
of medicine in the 1920s, and, at the same time,
draws attention to the fact that the scientific
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Figure 1. Polish Legions
Hospital in Ujazdow Castle,
Warsaw — 1918

Rycina 1. Szpital Legionéw
Polskich w Warszawie w
Zamku Ujazdowskim —
1918r.

Source: From authors'
collections

achievements of physicians rarely pertained to the
actual needs of society. He also noted that: “Some
achievements (...) enriched not only Polish medicine,
but sometimes also world medicine”. Among the
scientists he mentioned were Edward Flatau, Rudolf
Weigl and Antoni Gluzihski [4].

Edward Flatau, one of the most prominent of
Polish scientists, creator of the neurology school in
Warsaw, known around the world, is connected with
the most widely described specialty in the pages of
Military Physician of the 1920s. At this time, Flatau was
already an esteemed and respected scientist at home
and abroad. This legend of Polish neurology, one of
the creators of international neurology, and a pioneer
in neurosurgery in Poland, was a student of
distinguished Russian and German schools [4]. From
among his numerous works, it is worth paying
attention to “Atlas mozgu cziowieka i przebieg
wiékien”, published in Berlin in 1894, which explains in
detail, the surface, cross-sections and anatomic
relations of sulci and ganglia of the newly dissected
brain. The publication was the first modern atlas of the
nervous system. It was published in German and soon
after that it was translated into English (Figure 2).
Also, “Das Gesetz der excentrischen Lagerung der
langen Bahnen im Ruckenmark” (Zeitsch. fur klin.
Med. 1898) (in German) is considered to be a superb
work in neurology at the turn of the 19th and 20th
centuries. In the article, the author explained the law
of eccentric positions of the long fibers in the spinal
cord (so called Flatau's law) according to which the
further the nerve fibers run lengthwise in the cord, the
closer they are situated toward the periphery. His
scientific works focused on the pathology of nerve
cells and the system of the spinal cord pathways, as
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Figure 2. Page of Atlas of the human brain ... and the author
preparing images for the Atlas

Rycina 2. Strona z Atlasu moézgu czlowieka... oraz autor
przygotowujacy zdjecia do swojego atlasu

Source: https://pl.wikipedia.org/wiki/Edward_Flatau [accessed
on: 7.07.2015]

and their treatment. Edward Flatau was also a great
clinician who investigated meningitis, as well as brain
and spinal cord tumors. He was the first person in the
world to deal with experimental myelography in rabbits
[5, 6]. He died of a brain tumor.

Edward Flatau's student and colleague was
Eufemiusz Herman, who worked at the Czyste
Hospital in Warsaw from 1922. He took an interest in
scientific work as a student when his first works were
published, describing the results of studies on nerves,
blood circulation in the brain, proteinuria and brain
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tumors, cerebellum symptoms, and pseudoathetosis.
From 1918 to 1920, he served in the Polish Armed
Forces as a lieutenant and was assigned to the 3rd
sanitary battalion in Grodno, and he took part in the
Polish-Bolshevik war. His scientific accomplishments
include the discovery and description of neurological
symptoms and disease entities. Apart from that, he
wrote textbooks and monographs, and chapters for
collective works. New nosological entities he
described include Herman's syndrome (post-traumatic
syndrome with livedo racemosa), and types of
neurological syndromes in typhus and chronic
disseminated encephalomyelitis. Eufemiusz Herman
is also known for his publications devoted to the
history of Polish neurology [7]. Antoni Prusinski wrote
about Herman in his obituary: “(...) Professor Herman
penetrated this sole secret of overcoming the invisible,
delicate and hidden barrier which exists between two
people, in this case between the patient and the
physician, and which closes the individual world of
each entity. This barrier can be overcome in only one
way: by showing genuine cognitive and emotional
interest in the patient in order to get to the bottom of
his suffering and to truly sympathize with him" [8].

Another figure associated with the school of
Edward Flatau was his friend, Samuel Goldflam, a
scientist, physician, community worker, and doyen of
Polish neurology. He focused on the semiotics of
abdominal reflexes and intermittent claudication. He
was the author of a popular description of pain that
appeared while shaking the kidneys (Goldflam's sign).
His scientific accomplishments include about 100
works from which publications devoted to Rossolimo's
reflex, myasthenia gravis, commonly known as Erb-
Goldflam's disease, are of scientific value. Since he
was the first to describe a familial presentation of the
periodic paralysis, and by in vivo muscle microscopic
examination he was able to show that it was not
neurosis, the disease should bear his name [9].
Samuel Goldflam was not professionally connected
with any hospital or scientific center. He was a
“migrant” neurologist, conducting his medical practice
and scientific research in various hospitals in Warsaw,
not just in the neurology departments but also in the
surgery, infectious  disease, and pediatric
departments. E. Herman described this prominent
scientist as follows: “(...) With his incredible sense of
perception and inborn powers of observation,
Goldflam cannot ignore the disease symptoms and
syndromes, which are frequently overlooked by his
colleagues, whereas his analytical approach and
cognitive passion allow him to delve into each issue
thoroughly (...)" [5].

In its first year, Military Physician featured an article
by Jan Nelken, a scientist for whom: “(...) Military
psychiatry was the second (the first was
psychoanalysis — author's note), in connection with
forensic psychiatry (...) his organizational and

scientific accomplishments in this field, valued even
more as these were achieved in the first years after
the restoration of independence, allow us to recognize
him as a pioneer in military psychiatry in Poland” [10].
Jan Nelken joined the Polish Armed Forces on 2
August 1919. He first started work at Ujazdow
Hospital in Warsaw and in 1925 became a leading
expert at the Psychiatric  Department of
Psychoanalysis, while forensic and military psychiatry
were also among his interests. He was the creator of
the first department for soldiers with mental-health
disorders. Numerous works on neurology and
psychiatry written by him were published in Military
Physician over a 15 year period. From 1929 he was a
member of the Editorial Committee of the journal.

In 1926, another neurologist, Wiadystaw
Dzierzynski, began to contribute to the journal. After
graduating from the University in Moscow, he took a
job in the Department of Nervous Diseases in
Moscow. Before his arrival in Poland in 1922, he also
worked in Kharkiv. While in Poland, he joined the
Polish Armed Forces and was assigned to the 10th
Military Hospital in Przemysl. He is the author of the
first Polish academic textbook about neurology.
"Volume I: A Guidebook to the neurological diseases
— general neurology”, which was published in 1927. In
the introduction to the second volume of the same
monograph, Prof. Kazimierz Orzechowski wrote: “(...)
The author gathered in the manual all the required
fundamental information from all branches of medicine
needed to improve the knowledge of a corresponding
neurological department”. In it we can find concise
information that, until now, we had to look for in the
numerous textbooks of the corresponding branches of
medicine (...) [11]. Most of all, Dzierzynski's scientific
interests included the function of the endocrine
glands. His name appears among other neurologists
who considerably influenced the development of
neuroendocrinology [5].

Stanistaw Karol Witadyczko, like Wtiadystaw
Dzierzynski, graduated from the University in Moscow,
and began his career in Russia. After his return to
Poland in 1918, he devoted himself to organizing the
structures of Vilnius University, and in particular the
Faculty of Medicine. On 30 December 1918, he was
appointed Dean of the Faculty. On 11 October 1919,
when the Vilnius Region was still not legally part of
Poland, the University was officially opened by Jozef
Pitsudski, who held jurisdiction over this territory. In
July 1920, just before the Red Army seized Vilnius
and ceded the city to Lithuania, the University was
evacuated and part of the academic personnel joined
the army. At the beginning, Prof. Wiadyczko was sent
to the hospital in Grudzigdz and was later nominated
the head of a military mental hospital in Swiecie. In
October 1920, after the retreat of Bolshevik forces, he
became consultant of the Military Hospital for Central
Lithuania in the field of neurology and psychiatry. In
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1922, he organized the Neurology Department in
Vilnius, which he then managed until 1933. He
advocated the division between psychiatry and
neurology — as a result of his endeavors in 1923, a
separate Psychiatry Department was established at
Vilnius University. From his travels to other leading
medical centers (internships under the supervision of
Babinski, Dupré and Miecznikow in Paris, Kraepelin in
Munich, and Ziehen in Berlin) he introduced new
treatment methods in Poland. New methods for
identifying and localizing brain and spinal cord
disease processes, as practiced in Tartu, were
introduced in the department, while histopathological
examinations psychotherapy were also applied.
Professor Wiadyczko's other interests involved
pressure in the eyeball, glaucoma, and the importance
of the nervous system's functioning in scleroderma
and Raynaud's disease. Owing to his endeavors the
medical care over neurotic and disabled children
developed substantially. He originated the Men’'s
Association for “overworked, easily fatigued people
and drug addicts” which focused on combating
alcoholism and other addictions, and he was in charge
of an outpatient clinic for alcohol addicts. “(...) If we
are to care for humankind as regards eugenics
(...and) spirituality, then we have to take up a fierce
battle with alcoholism. Furthermore, the brain — ‘a
marvel among God’s other marvels’ guarantees the
independence of the nation and therefore the
‘destruction of the brain equals a coup™ [12].

Surgery, which in the early 20th century
encompassed a series of solutions for surgical
techniques, started to develop its specialties. We owe
this to the prominent surgeons practicing at the turn of
the 19th and 20th centuries, who also co-created
Military Physician, such as Adam Gruca, Leon Krynski,
Romuald Wegtowski and Wiktor Arkin.

Adam Gruca, a prominent orthopedist, began to
publish his works in the pages of Military Physician as
a sanitary second lieutenant. His military career began
in 1914, when he served in the Austrian army. On 6
November 1918, he joined the Polish Army as a
volunteer, which was being formed at that time, and
was assigned to the 6th Uhlan Regiment, later to the
Military Hospital in Lwow and to the 34th Infantry
Regiment. On 20 December 1920, he was
demobilized and returned to the University in Lwow
where in 1924 he received his medical diploma. The
beginnings of his scientific work were devoted to
surgery and the mobilization of post-operative
patients, which — according to the author — avoided
peritoneal adhesions, phlebitis, embolisms and
decomposition of the organism, and also shortened
the duration of the hospital stay. He improved the
stomach resection technique by the principle of the
primary cutting and of the reparation of the duodenum
followed by the resection of the stomach. He put
forward an original continuous circular suture and
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several methods for reconstructive surgeries of the
skin.  From 1928, his publications involved
orthopedics, especially locomotor system
abnormalities in infants and children. He invented
many original treatment methods and was a global
pioneer in the tuberculosis of the bones and joints. An
excellent operator, originator and creator of new
solutions in the field of orthopedic technology, he
wrote a monumental three-volume work: "Orthopedic
surgery”, enriched with 1140 figures created by
himself, which discusses entire contemporary and
historical knowledge of orthopedic surgery with
particular emphasis on his own and nationwide
achievements. This textbook became an essential
source of knowledge for many generations of Polish
orthopedists [13,14].

Another prominent figure in the history of surgery
was Leon Krynski, Professor of the Jagiellonian
University and the University of Warsaw. He
described a new disease unit, mesenteric sclerosis,
by defining its etiology, known in surgery as Krynski's
disease. He was the author of the first in the Polish
literature comprehensive discussion of the theory of
pathogenesis of cancers, presented in the work:
"Etymology of cancer in light of comprehensive
studies" [16]. R. Sosnowski, W. Rogowski, and T.
Demkow, the authors of one of the works devoted to
this prominent person, wrote: “Leon Krynski can be
considered to be one of the most outstanding, next to
A. Obalinski, J. Kosinski and M. Rutkowski, Polish
urologists of the last two decades of the 19th century
and the first half of the 20th century. (...) He dealt with,
among other things, bladder exstrophy, surgery of the
ureters, kidney stones and tuberculosis, and benign
prostatic hyperplasia. His most important work
regarding urology was: "The treatment of bladder
exstrophy (ectopia vesicae)". His contribution to the
surgery of ureters means he began with a very
challenging subject (...)". [17] The titles of biographical
work about Leon Krynski gives evidence of his
accomplishments in surgery: “The otolaryngological
achievements of Leon Pawet Wawrzyniec Krynski
(1866-1973), an excellent Surgeon of Krakow and
Warsaw" [18], “Leon Krynski — a prominent urologist of
the late 19th century" [19], “Leon Krynski — a great
contributor of fight against cancer in Poland in the late
19th century" [20], and "Leon Krynski — a co-founder
of Warsaw surgery school" [21-23].

One of the pioneers in vascular surgery was Romuald
Wegtowski, a graduate of the University in Moscow.
During the First World War, like most of his
colleagues, he was enlisted in imperial Russian army
and worked in a military hospital. On 2 September
1918, he joined the Polish Army and started to work in
a military hospital in Zamos¢, where he lived from
1921. He settled in Lwow, where he could work with
many outstanding physicians; for instance, he
operated together with Adam Gruca. It was written
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Figure 3. Ophthalmic out-patients clinic in Ujazdéw Castle, Warsaw
Rycina 3. Ambulatorium Oczne w Szpitalu Ujazdowskim w Warszawie
Source: Tygodnik Lekarski 1920; 36: 695

about Wegtowski's works that: W. Noszczyk and M.
Kielar: “(...) Romuald Wegtowski (in comparison to
Eugeniusz Parczewski — author's notes) could boast
even greater achievements. In the years 1914-1920,
he operated on 193 arterial injuries. As the operations
during which he performed the anastomosis of
arteries were too often failures, he started to join the
stumps of the arteries using an autologous vein graft.
(...) after many vyears, Harris B. Shumacker, an
American surgeon, ranked Weglowski among the
narrow circle of pioneers of vascular surgery in the
world” [24]. His scientific interests were very deep; he
left us many publications and monographs. In 1987
published Shumacker’'s work: “Romuald Wegtowski: a
neglected pioneer in vascular surgery”, reflecting on
his role in the development of this specialty [25, 26].
Surgeons were also the pioneers  of
ophthalmology, which was lectured on as part of
surgical classes. Only in the second half of the 19th
century did it became a separate academic subject.
The Ophthalmology Department in Ujazdéw Hospital
began functioning in independent Poland in 1920
[Figure. 3], similarly to the "Eye Clinic" of the

University  of
Noiszewski [27].

Wiktor Arkin, who worked at the "Eye Clinic" of the
University of Warsaw, is considered today a pioneer
of keratoplasty in Poland. In 1956, he published his
monograph “Corneal graft”, in which he wrote: “(...)
one of more frequent reasons for blindness or
limitation of the vision is minor or major corneal
opacity. The cornea is particularly at risk of injuries or
infections while other eye structures have better
protection owing to their anatomical location” [28]. His
medical and scientific experience included not only
keratoplasty, but also glaucoma and intraocular
pressure. He carried out histopathological and
histochemical examinations of eye tissues, authored
numerous modifications of surgical methods and
instruments used in ophthalmology.

Articles concerning surgical specialties published
in Military Physician did not constitute the majority of
the publications; these were works on internal
diseases. In the time of peace, just after the period of
battles on different fronts and the countless migrations
of people, the most frequent were instances of
infectious diseases — tuberculosis, dysentery, spotted

Warsaw headed by Kazimierz
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fever and venereal diseases. Favorable factors for
these to spread were difficult financial and living
situations, malnutrition, and low level of personal
hygiene and health awareness among the poorest,
including soldiers [29-31]. In “Historia medycyny”,
Wiadystaw Szumowski describes the division of 19th
century clinical medicine into the departments of
internal diseases and external diseases [32]. He
mentions two of many distinguished internists, whose
names can be found in the list of works of Military
Physician. These are Antoni Gluzinski and Alfred
Sokotowski, both mentioned above.

Antoni Gluzinski is “(...) the most outstanding and
honored Polish internist of recent times (...)" [32], co-
creator of gastroenterology in Poland, who graduated
from the Jagiellonian University in 1880. His career
started at the Faculty of Physiology at that University,
but later he worked in the Internal Diseases
Department. In the years 1893-1897, he was the
Head of the Faculty of General and Experimental
Pathology. In 1896, he published a monograph “An
outline of fever pathology and treatment", which was
the first monograph in Poland and one of the first in
the world to describe the subject comprehensively.
Unfortunately, it did not pay a significant role in the
development of medicine in the world since it was
published only in Polish. Gluzinski's interests, clinical
as well as scientific, regarded many fields of internal
medicine, including diagnostics and treatment of
stomach diseases. His achievements include the
introduction of a protein breakfast as a test to simulate
stomach secretion. After the University in Lwow was
opened in 1987, Antoni Gluzinski moved to Lwow,
where he became Head of the Faculty of Pathology
and Detailed Methods of Treatment (i.e. Internal
Medicine), which remained under his supervision until
1918. Here, in 1902, he published his work "On early
diagnosis of stomach cancer" about the most
significant accomplishment of the author, known as
the “Gluzinski test’, still used until recently for
detecting stomach cancers. “It involved the
examination of the gastric content three times: on an
empty stomach, after breakfast and after dinner. The
symptoms of stomach cancer may be decreasing
acidity in the gastric content (gastritis accompanying
the cancer), while increasing acidity is a symptom of
gastric ulceration. In 1907, Gluzinski and M.
Reichenstein announced, as a first in world literature,
a clinical description of plasma cell leukemia — a work
guoted to date” [33]. In 1919, Gluzinski moved to
Warsaw, where he governed the Internal Medicine
Clinic. His most interesting works of that time were
about diagnostics and the treatment of internal organs
in children with a syphilis infection [34].

Among the pioneers of the modern methods of
treatment of the respiratory system was Alfred
Sokotowski, Professor of the University of Warsaw,
internist, phthisiatrist, and founder of the Anti-
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Tuberculosis Association. Wiadystaw Szumowski
wrote about Sokotowski: “(...) an excellent specialist of
pulmonary diseases from Warsaw, suffering from
tuberculosis, an author of many Polish works, known
also in this field in foreign publications (Klinik der
Brustkranheiten (in German), 1906, 2 volumes), one
of the propagators of sanatorial treatment for patients
with tuberculosis (...)” [32]. Another historian of
medicine, Tadeusz Brzezinski, also drew attention to
the Professor's accomplishment, mentioned by
Szumowski, i.e. his first textbook of pulmonary
diseases, translated into many languages. In this
textbook Sokotowski described various presentations
of tuberculosis proceedings in a way typical of other
diseases. The descriptions, known as “Sokotowski's
masks”, have been mentioned in world literature [35].
He received credits for organizing numerous
preventive care campaigns to raise awareness about
tuberculosis. Professor Sokotowski laid the foundation
of knowledge about the diseases of the nose, throat
and larynx. Andrzej Kierzek wrote: “(...) Sokotowski
taught young physicians how to use a reflector fixed to
the forehead and how to perform laryngoscopy. He
rightly claimed an internist has to have the skill to use
a speculum” [36]. His tangible achievement was the
limitation of the therapeutic use of alcohol for
tuberculosis treatment, which, according to the
knowledge of the time, served to weaken the
metabolism in the course of fever and night sweats,
improve pulmonary blood supply and increase the
resorption of infiltration through an activating effect on
the heart muscle. Sokotowski claimed that the most
crucial thing is clean and healthy mountain air, short
and cold showers, and a high-protein and high-fat diet
[37].

The father of Polish bacteriology, Odo Feliks
Bujwid, also wrote for Military Physician for several
years. His first work for the journal was published in
issue 7 in 1921 (the same year he joined the editorial
staff). Odo Bujwid was a graduate of the University of
Warsaw and, like the majority of physicians of this
period, was interested in science, receiving and
improving the knowledge in leading European centers.
Keen on a new field of study, bacteriology, in 1885 he
left for Berlin where he worked with Robert Koch. After
his return to Poland, he organized the first
microbiological laboratory in Poland. He was also a
co-founder of the first Pasteur station outside France —
its establishment was possible after training in Paris
from Louis Pasteur, who carried out research on
rabies. He brought from Pasteur two rabbits with
rabies, which enabled him to develop a vaccine. Due
to the long-term nature of Bujwid's scientific research,
the colorful reaction of the vibrio chloreae bacteria and
the favorable influence of glucose on the development
of staphylococcus were discovered. Another trip to
Berlin, from which he brought back a cure for
tuberculosis patented by Robert Koch, caused Bujwid
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to begin his own work aimed at improving this
medicine. The first work to discuss the discovery of
the medicine in question, named by its inventor as
"tuberculin”, published in "Gazeta Lekarska" in 1891.
Three years later Bujwid prepared a diphtheria
antitoxin and opened two facilities to produce it. In the
next few years he increased the production of
vaccines and sera, including anti-tetanus serum, anti-
streptococcus serum, and an anti-rubella serum used
in veterinary medicine [38]. Among the many interests
of this distinguished scientist was research into
bacteriology concerning the water of the Vistula River,
food and air. The Professor joined the Polish Army in
January 1919, where he was appointed a member of
the Military Sanitary Council. He greatly contributed by
promoting new ideas about clean water and air, and
hygiene among soldiers and military physicians.
Bujwid's center employed many outstanding future
physicians, including Rudolf Weigl, the inventor of a
vaccine against typhus. Weigl was a biologist,
microbiologist and zoologist, completing his education
in natural science at the Faculty of Philosophy of the
University of Lwow. From 1914, he worked as a
parasitologist in  the military bacteriological
laboratories of the Austrian army and then, in refugee
and captive concentration camps, carried out scientific
research on typhus. After the First World War he
started work at the Jan Kazimierz University in Lwow
and in the same year he was appointed as the head of
the bacteriological laboratory in Przemysl. The
following year he worked as a parasitologist in the
Military Sanitary Council of the Ministry of the Interior,
where he became the head of the Typhus Research
Laboratory. In 1920 he received the degree of
Professor and became the head of the Faculty of
General Biology at the Faculty of Medicine of the Jan
Kazimierz University. He carried out his academic
studies on typhus, a disease which had taken its toll
during armed conflicts for many years and in many
places, such as in Abyssinia, by studying different
types of the disease. Weigl was the first in the world to
reveal that Rickettsia prowazekii is a germ carried by
a body louse and is the cause of typhus. The original
methods of breeding and dissecting louses infected
with pathogenic rickettsia enabled the scientist to

invent a vaccine for preventing this disease. In the
years 1939-1944, he conducted research in the
Institute of Typhus and Viruses Research in Lwow.
The reputation that Weigl gained and his vaccine was
reflected in the words of Father Ruten, head of the
medical department of Belgian mission in China, who
was the first to use it on a large scale: “(...) Our most
horrifying enemy — typhus... this terrible disease killed
more people than all epidemics, illnesses, and
murders put together. It is enough to say that out of
the 130 priests who died between 1906 and 1931, 88,
i.e. over 70%, died due to typhus... We found out
about eight years ago that in faraway Poland one of
your scientists invented a mighty vaccine against
typhus. The name of the professor was Weigl,
Professor Rudolf Weigl from the University in Lwow.
(...) From the moment that vaccination began, i.e.
seven years ago, none of the vaccinated missionaries
or natives have died of typhus. Your Polish vaccine
saved not only the lives of missionaries, but
thousands of people in China (...)" [41]. Professor
Weigl became very popular in the world owing to the
vaccine. He received the highest order awarded by
the Pope - the Order of St. Gregory the Great,
Belgian orders and membership in many scientific
institutions. What is more, he was nominated for the
Nobel Prize [42-44].

Summary

The analysis of the articles published in the 1920s
in Military Physician clearly shows that the main task
assigned to the journal by the President of the Military
Sanitary Council, Zbigniew Dmochowski, i.e. to write
about the most recent medical discoveries and
achievements, was fulfilled. The authors of Military
Physician demonstrated high levels of science and
training. Academic staff from the universities in
Warsaw, Krakéw, Lwow, and Vilnius, representatives
of governmental and military authorities, teachers, and
apprentices of the Sanitary Training Centre as well as
physicians from military units nationwide - they all
wrote for the journal, and all of them played a crucial
role in its history.

They were the authors of Military Physician, a medical journal from the interwar period. The precursors of medicine as seen through the pages of the journal during its first decade. Part| 349
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Edward Flatau (born 27 December 1868 in Ptock, died 7 June 1932 in Warsaw) — a
Polish neurologist and psychiatrist; an authority in the field of physiology and the
pathology of meningitis; a co-founder of modern Polish neurology (together with
Samuel Goldflam); one of the neurology pioneers in the world. A co-founder of the
medical journals Neurologia Polska [Polish neurology] and Warszawskie
Czasopismo Lekarskie [Warsaw medical journal]. His name in medicine is linked to
the Redlich-Flatau syndrome, Flatau-Sterling syndrome, Flatau-Schidler disease
and Flatau's law. In 1892 he graduated cum eximia laude from medical studies at
Moscow University. In 1893-1899 he worked on neuropathology, neuroanatomy and
neurohistology in Berlin. In 1899 he moved to Warsaw where he worked at the
Czyste Hospital. He was a member of the Polish Academy of Learning, a member
and head of the Department of Neurobiology of the Warsaw Scientific Society, a
corresponding member of the Neurological Society of Paris and of the Vienna
Source: hitps://pl.wikipedia.org/  Psychiatric and Neurological Society, an honorary member of the Neurological
‘;"'ggEz‘jo‘“l’g]'d—F'ata“ [accessed on: gncjety in Moscow, and one of the first 27 members of the Polish Academy of
o Medical Sciences.

Publications in Military Physician

About the meningitis epidemic and its three forms: lethargic, dislethargic and alethargic - a speech given at
the meeting of the Neurological and Psychiatric Section of the Warsaw Medical Society, on 6 March 1920.
1920; 1 (18/19): 40-57

“The neck and the mydriatic sign”. 1921; 2 (15): 449-456

“About the epidemic of disseminated inflammation of the nervous system”. 1929; 14 (1-4): 81-87

Samuel Goldflam (born 15 February 1852 in Warsaw, died 26 August 1932 in
Otwock) — a Polish neurologist. He analyzed myasthenia gravis (also referred to as
the Erb-Goldflam syndrome) and intermittent claudicationi. His name in medicine is
associated with Goldflam's symptom. In 1870-1875, he studied at the Medical
Faculty of the Imperial University of Warsaw. In 1875, he received his medical
diploma and began work as an assistant at the 1st Therapeutic Faculty and Clinic of
the Imperial University of Warsaw. In 1878 he was appointed full-time medical
director. In 1882 he went abroad and was trained by Carl Westphal in Berlin and by
Jean-Martin Charcot in Paris. Following his return to Warsaw, he began work at the
Lambla Clinic, and then in his own apartment at 10 Graniczna St. (from 1883 to
1922), setting up a free polyclinic of internal and neurological diseases, providing
services to patients of limited financial means. From 1922 to 1932 he worked as a
volunteer in the Department of Neurology at Czyste Hospital. It was through his and
Edward Flatau's efforts that the Scientific Pathological Institute was established
Source: - ~ there. He was the organizer of the Warsaw Medical Society, one of the founders of
futps /lcommons.wikimedia.orgiwiki  the Warsaw Neurological Society and its first chairman (1921-1923), an active
Goldflam_%28cropped%29.jpg member of the Warsaw Scientific Society (1908), the Lublin Medical Society (1905),
[accessed on: 7.07.2015] an honorary member of the Polish Association of Social Medicine, and a co-founder
of Warszawskie Czasopismo Lekarskie ["Warsaw medical journal"].

He was a remarkable community worker. He set up the Zoféwka Society for Jews
with Nervous and Mental llinesses in Otwock, and the Bersons and Baumans
Children's Hospital in Warsaw.

Publications in Military Physician
“The reason for diversified forms of meningitis of non-infectious origin”. Polioencephalitas superior lethargica
benigna. 1920; 1 (18-19): 1-27
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Eufemiusz Herman (born 28 September 1892 in Tomaszéw Mazowiecki, died 8
May 1985 in £6dz) — a renowned physician and scientist, the father of Polish
neurology. He undertook medical studies at the John Il Casimir University in Lwow,
completing his education at the Jagiellonian University in Krakéw in 1918. During
and after the war in 1920 he worked as a physician in the Polish Army. He settled in
Warsaw and accepted a job in the Department of Neurology at Czyste Hospital, run
by E. Flatau. After Flatau's death, in 1932, he was appointed head of the
Department and performed this function until 1942. During the Second World War,
the Department operated within the ghetto area. The Professor provided assistance
to patients dying of typhus, at the same time conducting research on the
neurological symptoms of this disease. In 1946, he was appointed extraordinary
professor of neurology at the University of £6dz and took the position of head of the
Faculty and Clinic of Neurology. He was an outstanding physician, lecturer and
D ..M teacher. He set up the first Polish sanatorium operating as a scientific and research
pource:  hutp/lwwwrimningov - center, which focused on treating neuroses and vegetative states. He retired in
md/ihm/maintenance.html
[accessed on: 7.07.2015] 1962.

He acted as the deputy president of the World Federation of Neurology (1969-
1972), a member of the Committee of the History of the World Federation of Neurologists, a co-founder of the
Polish Neurological Society and a president of the Polish Neurological Society (1959). He was also a member of
several international societies, and in 1952 an editor of Neurologia Polska [Polish neurology].

Publications in Milit ary Physician

“The casuistry of war neuroses. Neoplasms”, 1921; 2 (35): 1107-1109

“The clinic and anatomy of malignant carcinomas of the lumbar and sacral vertebrae. (The significance of
aspirative vertebra punctures for the diagnostics and X-radiation treatment of such types of carcinomas)”.
1929; 14 (1-4): 88-110

k] \

Stanistaw Karol Wiadyczko (born 4 November 1878 in Kaunas, died 18 July 1936
in Vilnius) — a Polish neurologist and psychiatrist; a professor. Having received his
PhD degree in 1907, he became an assistant to Biechtieriew at the Department of
Mental and Nervous Diseases of the Medical and Surgery Academy in St.
Petersburg. For a short period he worked for the Neurological and Psychiatric Clinic,
run by tapinski, at the Saint Volodymyr University in Kiev. In 1910, he was
appointed associate professor of neurology and psychology at the Medical and
Surgery Academy in St. Petersburg. He also completed internships in Paris, Munich
and Berlin. In 1911, he received the degree of professor at the Psychoneurological
Institute in St. Petersburg. In 1914, he was recruited to the army. From 1918 on, he
contributed to establishing the Vilnius University in Poland, being appointed dean of
the Medical Faculty. He was the founder and manager of the Neurological
Department in Vilnius. After its liquidation in 1933, he moved to Warsaw but then
returned to Vilnius shortly before his death. He was a member of the French
Source: https://pl.wikipedia.org/  Association of Psychiatry, the Neurological Society in Estonia, the International
‘é’g‘(}/’éfgé%’zii%S[Z:C"‘C’giggg'—w;ﬁ: Tuberculosis and Cancer Association, the International Society of Sexual Medicine
7.07.2015] and the Polish Pharmaceutical Society. He also performed the function of president
of the organizing committee of the Third Conference of the Polish Psychiatric
Society in Vilnius in 1922.

Publications in Military Physician
“About sleep and night dreams”. 1928; 11 (3-4): 304-311
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Leon Kry nski (born 20 February 1866 in Warsaw, died 8 October 1937 in
Warsaw) — a leading figure in Polish surgery. He graduated from the Medical
Faculty of the Medical University in 1889 and in the same year became an
assistant at the academic 1st Surgery Department chaired by Julian Kosinski. In
the following year he accepted a job at the Surgery Department in Krakéw, run by
Professor Rydygier, where he earned his PhD degree in medicine. He defended
his habilitation thesis in 1896 at the Jagiellonian University, and in 1902 he earned
the degree of extraordinary professor there. In 1906 he was appointed head of the
Surgery Department at the Hospital of the Holy Ghost in Warsaw, and in 1918 he
became a professor of clinical surgery and head of the Surgery Clinic. He set up
the Experimental Medicine Workshop within the Warsaw Scientific Society, running
the Surgery Department. In 1919 he took over the chair and was appointed head
: of the Department of Topographic Anatomy and Operative Surgery, which he built

Source: up from scratch and ran until his retirement in 1931.

http://bibl.amwaw.edu.pl/histmed/H Prof. Krynski held several titles and honorary positions. He was a member of

TML/strs.itml - [accessed  on:  many scientific societies, including the Warsaw Medical Society and the Warsaw

7.07.2015] o o . .

Scientific Society (a founding member).
He pursued his education in foreign centers, which gave him an opportunity to many meet prominent figures,

such as Robert Koch, Ernest Bergmann, Francesco Durante and Felix Guyon.

Publications in Military Physician
“Femoral hernia and the Cloquet's node. An anatomic and clinical outline”. 1921; 2 (7): 193-196
“About the mobile gallbladder (cystis fellea mobilis). An anatomic and clinical outline”. 1921; 2 (8): 226-229

Wiadystaw Dzierzynski (born 11 March 1881 in Oziembtéw, died 20 March 1942 in
Zgierz) — a Russian and Polish neurologist and psychiatrist; a professor. He
graduated from the Medical Faculty of the Moscow University in 1906. He received
his PhD degree in Moscow in 1911. In 1913, he was appointed medical director of
the Guberniya Country Hospital in Kharkiv. In the same year, he published his most
famous work devoted to developmental disorders: Dystrophia periostalis
hyperplastica familiaris. In 1915, he was appointed assistant professor at Kharkov
University in the Chair of Neurology and Psychiatry. He was one of the founding
fathers of the University in Ekaterinoslav, in 1920 being appointed dean of the
Medical Faculty and in 1921 deputy vice-chancellor. In 1919 he received the degree
of professor there. In 1922, he emigrated to Poland and joined the Polish Army,
being delegated to the 10th Military Hospital in Przemysl. In 1928, he began to work
for the 5th District Military Hospital in Krakéw and in 1930 he was appointed medical

Source:
https://upload.wikimedia.org/wikipe ~ director of the Neurological Department at the 4th District Military Hospital in +6dz.
dialcommons/clcdlDzierzynski Wia  He retired in 1934. From 1933 he was a member of the Polish Neurological Society;
[gccefs—e“g—gn: 7'.5'7%2515.] P9 from 1936 the first president of the Polig.h Neurologit_:al Society in £6dz, and from

1937 a member of the Board of the Polish Neurological Society. In 1942, he was

arrested by the Gestapo. He died during the mass execution of 100 Poles in Zgierz.

Publications in Military Physician

“The splitting of combined contractions or protective reflexes". 1926; 8 (5-6): 429-443

“Remarks related to Col. Koelichen's assessment of my ‘Handbook of Nervous Diseases™. (Lekarz Wojskowy
1925 No. 6 and 1927 No. 3). 1925; 1927 (10): 5-6, 631-633

“The reason for protective reflexes". 1927; 10 (3): 233-248

“Torsion spasms and extrapyramidal hemiplegia. Neoplasms", 1929; 13 (10): 489-511

“A handbook of nervous diseases. Part Il. Detailed neurology”. Lwow-Warsaw 1927. /Assessment/. 1927; 10
(3): 296-297

“Plant layout and its clinical systems". 1931; 18 (7): 253-262

“Plant layout and its clinical systems (continuation)". 1931; 18 (8): 308-321

“Premature cranial suture closure. (Synostosis duturarum praematura)’. 1932; 9 (8): 409-420; 1932; 9 (9):
486-498; 1932; 9 (10): 555-570

“Of the casuistry of rare skeletal diseases". 1933; 21 (4): 307-313

“Of the casuistry of rare skeletal diseases. Neoplasms", 1933; 21 (7): 608-618

352 MILITARY PHYSICIAN 4/2015



HISTORY OF MEDICINE AND MILITARY MEDICAL SERVICES

Jan Wiadystaw Nelken (born 16 March 1878 in the village of Skomoroszki in the
Kiev Governorate, murdered in April 1940 in Katyn). In 1896, he undertook studies
at the Medical Faculty of the Imperial University of Warsaw. At the beginning of
1898, during his 2nd year of studies, he was expelled from the University, having
been served a police order to leave Warsaw due to his active participation in the
manifestation funeral of a student who was a social activist. He went to Kazan to
continue his education. In 1902, received his medical diploma and having returned
to Warsaw in 1902, he began his medical practice at the Psychiatric Hospital in
Tworki. He also joined the Polish Socialist Party, for which he was arrested and
detained several times. Seeking to avoid another detention, he moved to
Sosnowiec. In 1908, he accepted a job at the out-patient facility of the Neurological
S anq Psychiatric Clinic in Krak(_')\_/v, where he earned his PhD d_egree. H_e then I_ef_t f(_)r
hitp://www.ogrodywspomnien.plind  SWitzerland and took the position of assistant at the academic Psychiatric Clinic in
exishowd/14 638 [accessed on: Zurich. Having returned to Poland in 1912, he worked for the National Centre for
7.07.2015] Mentally Il Patients in Kulparkow near Lwow.
During the First World War he was enrolled in the army and worked at the
Garrison Hospital in Lwow in the position of medical director of the Psychiatric
Department. In 1919-1934 he performed military service in the Polish Army. He was deployed at Ujazdow
Hospital in Warsaw. Following the establishment of the Sanitary Training Centre in 1930, he worked in the
position of a scientific manager at the Psychiatric Department of the CWSan Teaching Hospital. Having
completed his professional military service, he practiced medicine in the Solec Out-Patient Clinic and in the
Social Insurance Institution. He was a member of the Board of the Polish Psychiatric Society and an editor of
Rocznik Psychiatryczny [Psychiatric Yearbook].

Following the outbreak of the Second World War, along with the staff of the Sanitary Training Centre, he
withdrew to the eastern regions. After the Soviet invasion of Poland he was arrested by the Russians. He was
initially detained in Kozielsk camp. In the spring of 1940 he was transported to Katyn and executed.

Doctor Jan Nelken wrote a number of scientific papers devoted to psychiatry, neurology, alcoholism treatment
and mental hygiene.

Publications in Military Physician

“Alcohol and crime in the army during wartime". 1920; 1 (21): 9-18

“A psychiatric congress". 1920; 1 (37/38): 21-23

"Reactive psychoses during wartime. A lecture given at the 2nd Congress of Polish Psychiatrists in Poznan".
1921; 2 (30): 941-950

“The 2nd Congress of Polish Psychiatrists in Poznan". 1921; 2 (21): 682-683

“Simulating mental disorders vs. military service". 1926; 7 (1): 1-22

“Medical-forensic evaluations". Warsaw 1927. Assessment. 1927; 10 (1): 75-76

“Six cases of nervous and mental disorders after being shot in the head in an attempt to commit suicide".
1931; 17 (1/4): 3-24

“About mental illness complications induced by erysipelas”. 1932; 19 (12): 689-714

“Cases of heavy intoxication in the army". 1932; 19 (6): 297-309

“Mental hygiene in the army". Warsaw. 1934. Assessment. 1934; 23 (9): 508

“Psychopathy during wartime". 1935; 25 (1): 31-33

They were the authors of Military Physician, a medical journal from the interwar period. The precursors of medicine as seen through the pages of the journal during its first decade. Part| 353
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Adam Gruca (born 3 December 1893 in the village of Majdan Sieniawski, died 3 June
1983 in Warsaw) — a Polish orthopedist and professor of medicine, who was one of the
leading physicians in his professional field. In 1913, he undertook medical studies at the
University of Lwow. In July, just after the outbreak of the First World War, he was
enrolled in the Austrian army, fighting on the Russian, Romanian and lItalian fronts. From
6 November 1918, he served in the Polish Army, taking part in the defense of Lwow in
the war against Bolshevik Russia in 1920 and in the Lithuanian campaign. In December
1920, he was demobilized and returned to university to continue his medical studies.
While studying, he accepted the job of junior assistant at the Surgery Clinic of the John Il
Casimir University in Lwow. He defended his habilitation thesis in 1928, being awarded
the degree of assistant professor and veniam legendi. In 1931-1938, he held the position
of medical director of the Department of Surgery at the Social Insurance Hospital, and
then of the Department of Pediatric Surgery at St. Sophia Hospital, where he worked until
January 1940. At the beginning of 1938 he was appointed professor titular by President
Ignacy Moscicki. During the September Campaign he participated in the defense of
i e e quw, pgnforming the function .of chifef surgeon of thg military hos.pital situgted ip. the
276, zyciorys-prof-dra-hab-med- main building of the Polytechnic National University in Lwow. During the first military
adama-grucy-18 931  983.html occupation by the Soviet Union (1939-1941), he ran the General Surgery Clinic at the
[accessedion:70:2015] Lwow Medical Institute, also acting as the sanitary director of the Area Command of the
Union of Armed Struggle.

During the German occupation (starting in July 1941) he worked as an instructor of occupational medical courses in
Lwow. Facing the threat of being arrested by the Germans and execution by the Ukrainian Insurgent Army, he left
Lwow in 1943 and hid in Kalwaria Zebrzydowska. By the end of June 1945 he began to set up and work for the Central
Institute of Injuries, which was situated on the ground floor of the former Surgery Clinic at the Hospital of the Infant
Jesus in Warsaw. In 1947, he was awarded the degree of extraordinary professor and in 1955 of ordinary professor.
He ran the Orthopedic Department until 1964.

He was a member of the Polish Academy of Learning, a full member of the Polish Academy of Sciences, the
founder and most prominent representative of the Warsaw school of orthopedics and traumatology, and Doctor honoris
causa of the Medical Academy in Warsaw and Wroctaw.

Publications in Military Physician
“About the causes of epidermal injuries and leg ulcers among front line soldiers". 1921; 2 (7): 201-203

Source:

Wiktor Arkin (born 8 April 1894 in Warsaw, died 7 January 1982 in Warsaw) — the
pioneer of Polish ophthalmologists, a prominent scientist, an outstanding clinician and
teacher, and an educator of many generations of ophthalmologists. He undertook studies
in 1912 at the Medical Faculty of the University of Warsaw, receiving his diploma on 12
January 1917 at the Imperial University in Rostov and validating it in Warsaw in 1920. In
1918-1923, with a break for his military service, he worked as a volunteer in the out-
patient clinic at the Institute of Ophthalmology, and from 1921 in the Ophthalmology
Clinic, operating within the University of Warsaw, at the Hospital of the Holy Ghost. In
1923-1940, his professional career was connected with the Hospital of Starozakonnych
at Czyste. During the occupation he did not practice medicine. Shortly after the Second
World War he began work for the Social Insurance Institution and in 1949 he was
appointed medical director of the Hospital of the Holy Ghost. In the same year he
received his PhD degree in medicine, and in 1951 he defended his habilitation thesis. In
Source: collections of the central 1953-1960, he was the chief manager of the Department of Ophthalmology at the
Medical Library — files of the Institute of Medical Staff Training and Specialization. In 1959, the Department was
Warsaw and Bialystok Medical renamed the Faculty and Clinic of Ophthalmology of the Medical Training School,
Chamber, No. PL/327/1/0/64 operating within the Medical Academy in Warsaw. He retired in 1964.
He represented the Polish ophthalmology at international congresses and took an

active part in all congresses of the Polish Ophthalmologic Society.

He also performed the function of deputy president of the Polish Ophthalmologic Society, was a member of the
Barraquer Institute in Barcelona, and in 1953 joined the Editorial Board of the "Eye Clinic".

Publications in Military Physician
“Serological tests in penetrating uvea injuries”. 1924; 5 (5): 408-415

354 MILITARY PHYSICIAN 4/2015



_ HISTORY OF MEDICINE AND MILITARY MEDICAL SERVICES

Romuald W egtowski (born 17 March 1876 on the Stara Rudnia estate, died 26
November 1935 in Lwow) — the pioneer of Polish vascular surgery. Graduated from
the Moscow University in 1901. He began his medical practice at the academic
Surgery Clinic. This was where he defended his PhD thesis in 1903, and a year later
he was offered the position of assistant professor of surgery at Moscow University.
In 1909, he was appointed chief physician at St. Anna Hospital, which belonged to
the Red Cross. In 1911, he received the degree of professor and was offered the
position of medical director of the Surgery Clinic at the Medical Institute in Moscow.
In 1914, he was enrolled into the Russian army and appointed chief physician of the
16th Evacuation Hospital in Moscow. At the same time, he worked as the chief
surgeon — consultant at the St. Paul Central Military hospital in Moscow and at the
| £ Surgical Hospital for the Seriously Injured. In 1918, he moved to Poland, stating that
ka ) he was willing to render medical services to the Polish Army. In 1919, he was
Self-portrait. Source: Noszczyk W appointed senior medical director of the Department of Surgery at the Reserve
gi‘%er: szr{/?/fL fF‘,'jg;ghm‘g Hi‘z';zh Military Hospital in Zamo$¢. After the battles had come to an end in 1921, he was
Warsaw 1989 " relocated to Lwow, where he became First Commander at District Hospital No. 4
with the rank of colonel. Having completed his military service in 1926, he was
appointed medical director of the Department of Surgery at the Lychakiv Hospital in Lwow. Along with Prof.
Adam Gruca, he set up a private surgery clinic.

Prof. Romuald Wegtowski's contribution to the development of Polish vascular surgery cannot be
overestimated. Among his diversified scientific activities, special attention should be drawn to the surgical
treatment of vascular injuries. He was the author of the first Polish surgery textbook and developed his own
method of surgical treatment of post-traumatic aneurisms.

Publications in Military Physician

“Foreign bodies in the esophagus and their removal”. 1920; 1 (22): 1-16

“About thighbone fracture treatment". 1920; 1 (13): 2-6

“About blood vessel transplantation in extensive injuries”. 1920; 1 (47-50): 1-7

“15-months of service at the military hospital in Zamos¢". 1921; 2 (27): 845-857; 1921; 2 (27): 877-891

“A few remarks on how to save dressings". 1926; 7 (6): 552-558

“Surgical activities in various facilities, as prescribed in 'Health Care Regulations on the Battle Field™. 1926; 8
(3): 213-224

Rudolf Stefan Jan Weigl (born 2 September 1883 in Przeréw, died 11 August 1957
in Zakopane) — a Polish biologist, the inventor of the first efficient vaccine against
typhus, the forerunner of using insects, including the body louse, as laboratory
animals to raise typhus bacilli.

In 1913, he did habilitation in zoology, comparative anatomy and histology, working
as a Privatdozent at the University of Lwow. During the First World War he was
enrolled in the army in the capacity of parasitologist. He worked at a military hospital
in Przemys$l, and in 1918 he was appointed head of the Typhus Research
Workshop. In 1942, his candidature was proposed to the Nobel price but the
Germans withheld their support in retaliation for his refusal to sign the Reichslist and
to take the chair in Berlin. He saved the life of many representatives of scientific
circles, hiring them in his laboratory. After the war he resided in Krakéw and
continued his research work at the Jagiellonian University, and then at the University
in Poznan. The Communist authorities countermined the award of the Nobel Prize to him in 1948, accusing him
of collaborating with the Germans.

He was posthumously honored with the Righteous Among the Nations medal (2003).

Publications in Military Physician
“About rickettsia prowazeki' and its significance in the typhoid fever". 1920; 1 (17): 1-16
Rickettsia Rocha-Lime (nova species). 1921; 2 (9): 257-264
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Wiadystaw Antoni Gluzi nski (born 18 May 1856 in Wtoctawek, died 10 April 1935
in Warsaw) — a Polish internal medicine specialist, pathologist, clinician and teacher.
He graduated from the Jagiellonian University in Krakéw (1880) and continued his
education in Tartu and Vienna. He also validated his diploma in Russia. Following
his return to Krakéw, he worked as an assistant at the Faculty of Physiology run by
Gustaw Piotrowski. He was also trained in Leipzig by Carl Fredrich Ludwig, Berlin by
Robert Koch and Paris by Jean Martine Charcot. He read his habilitation in 1885
and earned the degree of professor in 1890. From 1893, he worked as a professor
at the Jagiellonian University in Krakéw. In 1897, he moved to Lwow, where in 1905-
1906 he was the vice-chancellor of the University of Lwow and a virilist member of
the Diet of the Kingdom of Galicia. In 1919 he was appointed head of the Faculty
and Clinic of Internal Diseases at the University of Warsaw. During the Polish-
Bolshevik war he built up strong science and training levels, as well as a treatment

Source:
https://pl.wikipedia.org/wikiwecs — center from scratch.

%82adys%C5%82aw_Antoni_Gluz He wrote several scientific papers devoted to physiology, pathology and the

1%C5%84ski [accessed on:

7.07.2015] diagnostics of the alimentary system. He co-founded the Polish Society of Internal

Medicine and the Society for Tuberculosis Control. He also developed a method of
early diagnosis of gastric cancer. He organized the first Polish tuberculosis out-
patient clinic. He was also aember of the Polish Academy of Learning.

Publications in Military Physician

“About the influence of endocrine organ changes on muscular system diseases". 1920; 1 (1): 4-13

“Purpura resulting from the use of arsenobenzol preparations. (Based on a lecture given at the meeting of the
Warsaw Medical Society)". 1923; 4 (6): 458-467

The Polish delegates' report on the Congress of the Slavic Delegates in Dubrovnik (1925) and Belgrade
(1926). 1926; 8 (4): 380-382

Alfred Marcin Sokotowski (born 11 November 1849 in Wiodawa, in the Podlasie
region, died 8 March 1924) — a Polish internal medicine specialist, physiatrist, and
professor at the University of Warsaw. He was one of the pioneers of the modern
treatment of respiratory system diseases. He graduated from the Imperial University
of Warsaw (1869). He completed otolaryngology specialization courses in Vienna
(1875) and Heidelberg (1876). He received his PhD degree in Paris (1880).

He set up the Society for Tuberculosis Control (1908), disseminated knowledge
about this disease, organized several prophylactic actions and initiated the
establishing of sanatoriums in Zakopane and Otwock. He worked as the medical
director of the Department of Breast Diseases at the Hospital of the Holy Ghost
(1880). The Jagiellonian University awarded him a degree honoris causa. He
contributed to the recovery of the University of Warsaw (1915). He was also a
member of the Supervisory Board of the Macierz Szkolna Polish Educational Society

(1916), of the Warsaw Scientific Society and of the Council of State (1918), and the
ﬁt?;;(':/%ploa dwikimedia.orgiwikipe vice-chancellor of the Free Polish University, where from 1919 he worked as a
dia/commons/0/05/Sokolowski.opg  Professor of social medicine (until 1920) and medical propedeutics (until 1922).
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Publicati ons in Military Physician

“The military physician's role in diagnosing pulmonary tuberculosis in recruits”. 1920; 1 (1): 22-26

“The military physician's role in diagnosing pulmonary tuberculosis in recruits (continuation)”. 1920; 1 (2): 10-
16

“The study of pulmonary tuberculosis". Warsaw, 1921. Assessment. 1921; 2 (46): 1467-1469
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Odo Feliks Kazimierz Bujwid  (born 30 November 1857 in Vilnius, died 25
December 1942 in Krakoéw) — the first Polish bacteriologist, a pioneer among the
Polish scientists dealing with vaccine development (e.g. against of rabies), a
professor. He studied medicine at the University of Warsaw and completed
bacteriology specialization courses in Berlin, under Robert Koch's supervision, and
in Paris at the Pasteur Institute. He established the first Polish institute of rabies
prevention in Warsaw, along with food control stations. In 1883, he took the Hygiene
Chair at the Jagiellonian University where, among other things, he established the
second Pasteur vaccination department in Poland. He promoted hygiene and health
prophylaxis.

Apart from his scientific activity, he was a social activist and a Krakéw councilor,
contributing to the establishing of the municipal water supply network. He promoted
the idea of disseminating education and supported women's rights to pursue
academic studies, attracting the most progressing representatives of the Krakéw intelligentsia. During the
interwar period, he was a member of the President's Privy Council, in 1931-1933 a member of the Temporary
Municipal Council, a member of the Polish Esperanto Association, the initiator of establishing the Polish-
Yugoslavian Society, a member of the Organizing Committee of the Polish Human and Civic Rights League in
Krakéw, and a member of the Friends of Peace Committee.

Publications in Military Physician
“A few remarks on military hygiene". 1921; 2 (7): 199-201
“The basis for issuing water hygiene assessment statements". 1921; 2 (39): 1229-1236
“Quartz-lamp treatment of frostbite". 1922; 3 (3): 149
“A report of the International Congress of Military Medicine and Pharmacy in Brussels dated 15-20 July 1921.

Lit
I

Water hygiene". 1922; 3 (4): 280-282

“Drinking water chlorination in military units". 1922; 3 (11): 917-919
“The 100th anniversary of Pasteur's birth and a handful of private memoirs”. 1922; 3 (12): 995-1000
“Billroth's outworn viewpoint on Pasteur's method of treating rabies and how this method has evolved”. 1923;

4 (2): 111-118

“A brief historical outline of the smallpox vaccine. Memoirs on the anniversary of Jenner's death". 1923; 4 (3):

194-200

“A handful of private memoirs of the first efforts to provide sanitary assistance to Polish legionaries in 1914".

1927; 9 (5): 647-648

“The grand opening of the Ophthalmology Clinic in Vilnius". 1928; 11 (6): 530
“The congress of physicians from borderline areas in tuck”. 1929; 13 (1): 30
“Combating infectious parasitic diseases in Brazil". 1929; 13 (2): 72-74
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Podputkownik, profesor medycyny Antoni Tomasz Aleksander
Jurasz (1882-1961) - chirurg, naukowiec, spotecznik i patriota.
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Abstract.

Lieutenant-colonel Antoni Tomasz Aleksander Jurasz, professor of medicine (1882—1961) was an

outstanding man — a surgeon, a scientist and a community worker. Born as a German citizen, all his skills he gave to
Poland, the homeland of his father, Antoni Stanistaw Jurasz, once it regained its independence in 1918, and he
continued his work for Poland despite the outbreak of the Second World War. The aim of this series of five articles is to
present the cause and effect analysis of his development, work and life achievements.
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Streszczenie. Pptk prof. med. Antoni Tomasz Aleksander Jurasz (1882—1961) byt nietuzinkowym czlowiekiem:
chirurgiem, naukowcem i spotecznikiem. Urodzit sie jako obywatel niemiecki, ale wszystkie swoje umiejetnosci
ofiarowat Polsce, ojczyznie swojego ojca, Antoniego Stanistawa Jurasza, po odzyskaniu przez nig niepodlegtosci w
1918 roku. Realizacji tego celu nie przerwat wybuch II wojny Swiatowej. Celem niniejszego — pigcioczesciowego —
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Introduction

The aim of this series of articles dedicated to
Lieutenant Colonel Antoni Tomasz Aleksander Jurasz,
professor of medicine (1882-1961), is not only to
present his contribution to Polish and international
surgery, Polish society and Poland after it regained
independence in 1918, but also to analyze the
mechanisms through which his parents and teachers
formed his character, as well as the circumstances
that allowed him to generate such impressive and
multi-faceted achievements during his long and rich
life.

Professor A.T.A. Jurasz is the creator of Poznan
school of surgery (also known as "Jurasz's school of
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6 Tulipanowa St.

87-134 Przysiek

e-mail: henryk@dyczek.pl

surgery"”), the Polish School of Medicine at the
University of Edinburgh, Chirurgia Clinica Polonica, a
buoyant Academic Sports Association in Poznan, and
an active branch of the Polish Red Cross in the
Greater Poland region. With the Second World War
not yet over, Jurasz was already organizing the
necessary equipment for Polish hospitals, with the
restoration of the Polish health care service in mind.
Unfortunately, it was not appraised later by the Polish
communist authorities and, forced to emigrate, he
eventually died in New York.

The first part of this work is dedicated to his family
and school environment, the second part discusses
his professional life before the outbreak of the Second
World War, the third tells about the events of 1939
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and the creation of the Polish Medical Faculty at the
University of Edinburgh, the fourth is devoted to his
post-war life and the fifth sums up his life and
scientific accomplishments.

Part IV

The decision of the Paderewski Fund Management
Board to close the Paderewski Hospital in Edinburgh,
which served as the teaching hospital of the Polish
Medical Faculty (PMF) in Edinburgh, also proved to
be the result of certain political machinations by both
the Polish immigrant community and the communist
authorities of the People's Republic of Poland [1]. As
the war drew to a close, the end of the PMF, for which
the Paderewski Hospital served as a teaching
hospital, was clearly imminent. Consequently, the
Hospital's role had to change. Since the institution's
establishment, it had been the intention of Professor
Antoni Tomasz Jurasz to relocate the entire hospital,
along with the equipment and staff, to Poland soon
after the war was over. These plans also included
1,200 crates with unused medical equipment [2] that
had accumulated and been stored in Glasgow during
the Second World War. This equipment was
purchased using the money Jurasz received from the
Paderewski Fund [3], and constituted the Fund's
property. Professor Jurasz, therefore, had to gain the
Fund's approval before moving the equipment to
Poland. In his commitment to achieving this, he
travelled a number of times to the United States to
negotiate with the Fund's authorities [2]. Eventually in
1946, following these negotiations, Ms Mitana [3], a
representative of the Fund's Committee, visited the
Ministry of Health in Warsaw. There, discussions were
held on transferring the durable medical equipment of
the Paderewski Hospital, along with the so-called
mobile hospital (medical equipment with the staff in
trucks), to hospital institutions in Poland. Professor
Jurasz planned to give the equipment to the Teaching
Hospital of the Medical University of Silesia in
Katowice [4]. The underlying reason was the
establishment of the Civic Preparation Committee of
the Silesian Social Medical Academy in Zabrze in
1946, whose aim was to form a medical university in
Upper Silesia. The plan was also to relocate the
research and teaching staff from the PMF in
Edinburgh [5].

Professor Jurasz explained his vision for creating a
modern academic center to the authorities of both
Poland and the Fund, a center that would be financed
entirely by the Paderewski Fund [4]. He wanted,
however, certain conditions to be met before he would
provide the medical equipment. Namely, the Polish
authorities were supposed to arrange for appropriate
rooms in which the equipment would be set up. Also,
he wanted an American representative to see whether
these rooms were suitable for the equipment and to
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make sure the equipment was installed properly.
During the negotiations, events took a surprising turn,
as one of the members of the delegation was arrested
by the Security Office (Urzad Bezpieczenstwa/UB) of
the People's Republic of Poland, so the visit ended
earlier than planned. Professor Jurasz also visited
Poland in May 1946, bringing with him the so-called
movable part of the Polish Hospital as a gift from the
Polish diaspora of the United States [4]. With this
equipment, and with the support from the Polish
branch of Caritas, led by Cardinal Adam Sapieha, a
hospital with 120 beds could be established in
Oswiecim. The medical equipment also went to the
Saint Adalbert Hospital in Opole, which was managed
by a private foundation under the supervision of a
local bishop. Some of the "mobile/movable”
equipment relocated from the Polish Hospital also
went to the Saint Joseph Children's Hospital in
Poznan, which was managed by the Daughters of
Charity. Jurasz brought much equipment; in fact, it
was enough to equip a number of other medical
facilities in the Gorzow Wielkopolski Region. Central
Poland received an ambulance with a high-
performance x-ray machine which could produce
small images. W. Tomaszewski [3] estimated the
value of the hospital equipment provided by Jurasz in
1947 at nearly USD 300,000. A certain pattern can be
observed in Jurasz's decisions on distributing the
equipment in that it went to institutions managed
either by the Church or by private people.

In March 1947 Professor Jurasz arrived in Poland
with the intention of taking up the Chair of Surgery at
the University of Poznan (UP). Later, he went to
Scotland and then to the US to settle certain affairs
with the PMF and the Paderewski Hospital sponsored
by the US-based Paderewski Fund, as the Fund was
planning to increase the number of beds of the
relocated hospital from 114 to 2,000-3,000. These
beds were supposed to go to Warsaw or one of the
cities in Lower Silesia [6]. Meanwhile, while Jurasz
was away from Poland, the authorities of the Poznan
University dismissed him from his position of head of
the Chair of Surgery at the University of Poznan. This
was a sign that Jurasz was now an unwelcome figure
in the People's Republic of Poland.

Despite the hostility from the authorities and the
earlier incident with the Security Office, when a
member of the delegation was arrested, driven by the
inner need to help his war-devastated country,
Professor Jurasz returned to Katowice in 1947. There,
it turned out that nothing had been done in the
Teaching Hospital of the Medical University of
Katowice to accommodate the equipment from the
Paderewski Hospital. The communist authorities also
refused to allow the American representative into
Poland. He also learned that the mobile equipment
provided earlier by the Paderewski Fund [2] had
disappeared, and no one seemed to know what had
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happened to it. The relocation of the Paderewski
Hospital to Poland in spring 1947 was mentioned in
the "Dziennik Polski and Zotnierz Polski", a daily
published in London. It said: "According to our
information, the Hospital (i.e. the Paderewski Hospital
—author's note) will move to Poland in May this year.
Two physicians from the existing staff will go to
Poland together with Professor Jurasz, the hospital's
director and founder" [7]. A month later, the same
daily wrote: "The relocation of the Paderewski
Hospital from Edinburgh to Poland is a foregone
conclusion. This decision was a major blow to the
Polish community in Great Britain, as expressed by
the protest of the Council for Polish Associations in
Edinburgh. (...) Having learnt about the plan to
dismantle the Paderewski Hospital, the Council for
Polish Associations put in an extensive petition to Ms
Charlotte Kellogg, Chairwoman of the Paderewski
Hospital Foundation. The Paderewski Hospital was
definitely set to go to Poland." In reply, Ms Kellogg
wrote: "(...) achieving our primary goal (... of
establishing the Paderewski Hospital in Poland (...).
The complete equipment of the Paderewski Hospital,
which is currently in Edinburgh, has long been
intended for this purpose. Unfortunately, even all the
equipment now stored in Edinburgh will not be
enough, and it must be sent over to Poland
immediately" [8].

During his stay in Poland in the autumn of 1947,
Professor Jurasz learned that the University of
Poznan would not let him take up the Chair of
Surgery, which he established in 1920 and headed
until war broke out in 1939. While living in the United
States, he wrote a letter to his family in Poland, in
which he described the treatment he had met with and
how he felt about it: "After the war, | was thrown out of
the Department like a dog" [2]. This was a painful
lesson, which made him realize that the communist
authorities in Poland were interested only in the
medical equipment [9], and so his entire concept of
rebuilding medical research and teaching institutions
in post-war Poland was unachievable [3].

Confronted with the bitter reality, struggling to
come to terms with Poland's communist authorities
and with Professor Roginsky, the new dean of the
PMF in Edinburgh [1], Professor Antoni Tomasz
Jurasz decided to emigrate to America. He arrived
there in 1948 at the age of 65, settling with his wife in
New York. Soon after, he was granted American
citizenship and obtained a license to practice
medicine [2]. Despite being a fluent English speaker,
he struggled to adapt to the new professional
community, with which he had always wanted to share
his knowledge in a genuinely altruistic and
disinterested manner [1]. Becoming a university
lecturer, however, remained an unreal prospect for
him. Therefore, he looked for a job as a surgeon,
which proved to be anything but easy [10]. Eventually,

Figure 1. The headstone of Stanistaw Jurasz (1847-1923), Antoni
Tomasz Jurasz (1882-1961) and Kazimierz Jurasz (1884-1939) at
Cytadela in Poznan.

Rycina 1. Nagrobek Antoniego Stanistawa Jurasza (1847-1923),
Antoniego Tomasza Jurasza (1882-1961) i Kazimierza Jurasza (1884—
1939) na Cytadeli w Poznaniu

Doctor L. Madden, an American surgeon, lent Jurasz
a helping hand by accepting him into his surgeons'
team at St. Clare's Hospital in New York [11]; Jurasz
worked there from 17 November 1950 for the next
nine years [12].

While living in the United States, Professor Jurasz
hosted some of his alumni — they liked to visit their
Professor, who retained his characteristic vitality,
intellectual dynamism and vigor, perhaps slightly
undermined by age. He was a keen observer of the
developments in surgery and continued to devise
plans for future [3]. On 4 December 1960, Professor
Dega, an orthopedist from the University of Poznan,
paid Jurasz a visit. They talked about their memories
of their time in Poznan, when Professor Wierzejewski,
who supervised Dega on his way into lectureship, died
suddenly of pneumonia, and Dega needed a new
supervisor. Professor Jurasz was asked to replace the
late Professor Wierzejewski [10].

In September 1961, at the age of 79, Professor
Jurasz visited Dublin, Ireland, for the International
Surgical Congress [13]. Being the most senior
participant present, he gave an opening speech. At
the Congress, he met his former student and
assistant, Professor Roman Drews, who, to Jurasz's
great satisfaction, had taken over the Chair of Surgery
in Poznan once led by Jurasz [3]. As ever, he was full
of vital energy and keenly interested in the progress of
medicine, actively participating in the Congress. Also,
he took the occasion to visit Edinburgh, where he met
with his Polish and Scottish friends and made a
promise to himself to return there for the 25th
anniversary of the PMF [13]. While in Europe, he
visited a number of people he befriended during his
time at the PMF in Edinburgh, including Doctor Lax
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and Professor Sidney Smith [10]. He also visited
Edmund, his youngest and only surviving brother, who
lived in Eastbourne. After his stay in the south of
England, he made a short trip to Paris and then
returned to New York [3]. There, on the night of 19-20
September 1961 [13], he died of a heart attack. He
was buried in Margaretville. According to his will, his
ashes were laid to rest [14] near his father in the
family tomb at the cemetery in Park Cytadela, Poznan
[4] (Figure 1). The personal set of surgical instruments
of Professor Antoni Tomasz Jurasz was donated,
according to his wishes, to the Second Surgical
Teaching Hospital of the Medical Academy of Poznan,
which at the time was headed by his student,
Professor Roman Drews (1908-1977). Jurasz's
collection of books went to the General Medical
Library in Warsaw [1].
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Col. Jerzy Rowi naski “Jurand” MD, PhD
(1906-1998) and Maj. Zbigniew
Badowski “Dr Zbigniew” MD (1916—
1991) — in memory of the physicians of
the Warsaw Uprising from the Garrison
Hospital in  Zary

Ptk dr med. Jerzy Rowinski ,Jurand” (1906—1998)
I mjr lek. Zbigniew Badowski ,Dr Zbigniew” (1916—-1991) —
w hotdzie lekarzom Powstania Warszawskiego
ze Szpitala Garnizonowego w Zarach
Zbigniew Kopoci nski, Krzysztof Ko poci Aski, Czestaw Je sman

Department of the History of Medicine, Pharmacy and the History of Military Medicine of the Medical University in £6dz;
head: Prof. Czestaw Jesman MD, PhD

Abstract. The Warsaw Uprising was the largest operation in the Second World War conducted by the Polish Home
Army, intended to liberate Warsaw from Nazi German occupation. It began on 1 August 1944 at 17:00. Warsaw
physicians and nurses took part in the battle against the Germans to the same degree as the other Home Army units.
The Medical Chief of the Main Headquarters of the Home Army was Colonel Leon Strehl MD, PhD, while the Medical
Chief of the Warsaw District was Lieutenant Colonel Henryk Lenk MD, PhD. Two physicians from the Garrison Hospital
in Zary also took part in the Warsaw Uprising: Colonel Jerzy Rowinski and Major Zbigniew Badowski. The former
organized the field hospital of 8th Battle Group “Krybar” on Tamka Street, and the latter worked as a physician in the
field hospital of 3rd Armoured Battalion “Golski” on Koszykowa Street. After the Second World War, together they
organized the Garrison Hospital in Zary. On 29 July 2015, at the 105th Kresy Military Hospital with Outpatient Clinic in
Zary, a commemoration plaque was unveiled in memory of the Warsaw insurgents from that hospital.

Key words: Warsaw Uprising, military medical services, Rowirski, Badowski, Zary

Streszczenie. Powstanie Warszawskie byto najwiekszg w czasie 1l wojny Swiatowej operacjg polskiej Armii Krajowej,
ktorej celem byto wyzwolenie Warszawy spod okupacji nazistowskich Niemiec. Rozpoczeto sie 1 sierpnia 1944 r. o
godzinie 17.00. Warszawscy lekarze i pielegniarki brali udziat w walce z Niemcami w tym samym stopniu, co inne
pododdzialy Armii Krajowej. Szefem Sanitarnym Komendy Gtéwnej Armii Krajowej byt ptk dr med. Leon Strehl. Szefem
Sanitarnym Okregu Warszawa byt pptk dr med. Henryk Lenk. W Powstaniu Warszawskim brato udziat dwoch lekarzy ze
Szpitala Garnizonowego w Zarach: ptk Jerzy Rowinski i mjr Zbigniew Badowski. Pierwszy z nich zorganizowat Szpital
Polowy VIII Zgrupowania ,Krybar’ na ulicy Tamka, drugi pracowat jako lekarz w Szpitalu Polowym 3. Batalionu
Pancernego ,Golski” na ulicy Koszykowej. Po Il wojnie $wiatowej obaj organizowali Szpital Garnizonowy w Zarach. 29
lipca 2015 r. w 105. Kresowym Szpitalu Wojskowym z Przychodnig w Zarach zostata odstonieta tablica pamigtkowa ku
czci powstancow warszawskich z tego szpitala.

Stowa kluczowe: Powstanie Warszawskie, wojskowa stuzba zdrowia, Rowinski, Badowski, Zary
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about 14:00) and was aimed at the German occupying
forces. The decision to start the uprising was made by
the commander in chief of the Home Army, General

Introduction
The Warsaw Uprising began on 1 August 1944 at

17:00 (in some districts, fighting had already started at
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Ryairsalv KikdiudfngJerati Goalinski (4eQ6-e$98)s, museum
collections and archival resources). Before "W-hour",
the forces of the Warsaw District of the Home Army,
including forces that had arrived from outside the
district, comprised of 50 thousand sworn-in soldiers
bearing only small arms, which were only enough for
one in ten soldiers. They were faced with a German
garrison comprising 15 thousand well-trained soldiers
and commanded by Gen. Reiner Stahel, a war
criminal. The garrison was regularly reinforced in the
first days of August 1944 with numerous police and
military units (including infamous criminal units, such
as the brigade under SS-Oberfihrer Oskar
Dirlewanger, the Ukrainian Volhynia Legion under
Petro Dyachenko, the RONA regiment under SS-
Brigadefuhrer Mieczystaw Kaminski, the Russian
Liberation Army led by Gen. Andrey Vlasov, and
others), whose total forces amounted to 55 thousand
well-trained and well-equipped soldiers with the
support of armored units, artillery and air forces. The
military disproportion between the two sides of the
uprising and the lack of support from the Red Army
led to the failure of the insurgents. The fact that the
fighting for the city lasted for 63 days can only be
attributed to the incredible heroism and fortitude of the
Warsaw inhabitants and the soldiers [1,2].
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types of military medical facilities were dependent on
the military situation and the intensity of military
actions in a given region. The dynamic nature of
events during the uprising led to changes in the
names used to refer to the existing facilities, e.g., a
rescue and medical station was expanded and
transformed into a field hospital due to a large influx of
the wounded. That is why in the literature on the
medical services during the uprising, different names
are used to refer to the same facilities [3, 4].

Physicians from Zary in the Warsaw

Uprising

Various fates lay in store for the physicians from the
medical services after the uprising. This paper
presents the profiles of two physicians and officers
who, after the defeat of the uprising, served in the
ranks of the Polish Armed Forces, where they played
a significant role in organizing and developing the
Garrison Hospital in Zary (previously called the 8th
Mobile Surgical Field Hospital, later, Garrison
Hospital, and now, the 105th Kresy Military Hospital
with Public Outpatient Clinic).

One of them was Jerzy Rowinski, born on 12
January 1906 in Peczenizyn in the Kotomyja powiat in
Stanistawowskie Voivodeship. His parents were
Marian and Barbara née Zielinska. He graduated from
the Faculty of Medicine at the Charles University in
Prague on 7 May 1932. In August 1932, he was
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Restituta, the Gold Cross of Merit, the Cross of Valor
and many departmental and other medals. He died on
12 June 1998 and was buried in the Doty Military
Cemetery in £6dz [3,5-7].
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The other physician from Zary, who took part in the
Warsaw Uprising was Zbigniew Badowski. He was
born on 28 November 1916 in Warsaw, to Tytus and
Sabina. During the German occupation, he was a
soldier in the Home Army. Beginning in 1941, he
underwent medical training at Ujazdéw Hospital, and
in 1943 he was employed at the Hospital of the Holy
Spirit in Warsaw. Upon the outbreak of the uprising,
he was assigned to the dressing station of 3rd
Armoured Battalion "Golski" at 31 Koszykowa St.,
which was reorganized during the uprising into a field
hospital, "Architektura”, for the slightly wounded. The
facility was supervised by the battalion physician, 2nd
Lt. Longin Dolny "Daniel", who was subordinate to the
Chief Medical Officer of the Srédmiescie Potudnie
Area, Maj. Wactaw Kafinski "Jurow". Zbigniew
Badowski managed to survive the uprising and, after
the liberation in 1945, he volunteered for service in the
Polish Armed Forces. On 29 October 1945, he was
assigned to the post of staff radiologist at the Garrison
Hospital in Howa (the facility was later relocated to
Zary and is now known as the 105th Kresy Military
Hospital with Public Outpatient Clinic), where he was
also a secretary of the then established Garrison
Military Medical Board. His career path was
complicated because, during the occupation, there
were no official medical universities. He received his
medical doctor diploma in 1951 from the Medical
Academy in Warsaw. He later worked in various
medical service facilities, such as in the Health
Department of the Mokotow District. He was awarded
the Medal for the Oder, the Nissa and the Baltic, the
Medal of Victory and Freedom, the Grunwald Badge,
among others. He died on 10 October 1991 and was
buried in Powagzki Cemetery in Warsaw [4,8,9].

Zary's tribute to their insurgents

On 29 July 2015, on building no. 5 of the 105th Kresy
Military Hospital with Public Outpatient Clinic in Zary,
a commemorative plague was unveiled on the
initiative of the authors of this paper in honor of the
physicians from the military clinic in Zary, who took
part in the Warsaw Uprising. The unveiling ceremony
was profoundly solemn and accompanied by the 11th
Jan 11l Sobieski Lubusz Armoured Cavalry Division,
whose soldiers mounted a guard of honor at the
unveiled plaque. The ceremony was attended by the
representatives of the voivodeship, powiat and local
self-government authorities, a humber of patriotic and
veterans' organizations, scouts, riflemen and the
inhabitants of Zary. To accentuate the bonds between
the hospital staff and their predecessors, some
doctors and nurses appeared at the ceremony
wearing period costumes resembling the attire of
soldiers from the medical services as worn during the
Warsaw Uprising.
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The plague was ceremonially unveiled by the
relatives of Col. Jerzy Rowinski — Ewa and Andrzej
Duraj. It was designed by Zbigniew Kopocinski. At the
top of the plaque, there are commemorative badges of
3rd Armoured Battalion "Golski", the 105th Kresy
Military Hospital with Public Outpatient Clinic, 8th
Battle Group "Krybar" and the quotation "...for every
stone of yours, our City, we'll shed blood..." taken
from the song "Warsaw Children" by S. R.
Dobrowolski.

The activity of the Warsaw medical services during
the Warsaw Uprising is one of the most commendable
episodes in the history of the Polish military and
civilian medical services. It is important to remember
that the toll after 63 days of combat was 16-18
thousand casualties, 26 thousand insurgents injured
and over 150 thousand civilians killed. The toll would
have been much greater if not for the heroic efforts of
the Polish doctors, nurses, medical orderlies and
stretcher-bearers, who worked in extremely difficult
conditions, without a sufficient amount of medications
or medical equipment, often under immediate threat of
death. It should be remembered that, during the
uprising, many employees of the medical services,
mostly nurses and medical orderlies, were raped and
brutally murdered by the soldiers from Dirlewanger's
brigade or the Volhynia Legion, who did not abide by
the Geneva Convention and often slaughtered the
patients and personnel of Polish hospitals.

Our older colleagues from the military clinic in Zary
managed to survive the hecatomb of Warsaw. Despite
going through these traumatic experiences, they had
never lost faith in the goodness of human nature and
remained true to the Hippocratic Oath. It was people
of such stature and principles that organized the
Military Hospital in Zary, which is why it is no
coincidence that they had created one of the best
medical service facilities in the Land of Lubusz — the
105th Kresy Military Hospital. The staff of this facility
is proud of "their" insurgents and the commemorative
plague will serve as a reminder to future generations
that they spent part of their lives here and contributed
to the development of the medical clinic in Zary, which
should not be forgotten in the capital of Polish Lusatia.
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Col. Franciszek Przybyt MD
(1940-2014). PRO MEMORIA

"Yet when | now hear the bell of memory tolling, old
sorrow is my bell-ringer". These are words of Leopold
Staff, whom Franek enjoyed so much.

Franciszek Przybyt was born on 3 October 1940 in
the village of Myslib6rz, near Zarnéw, a town located
half way between Piotrkéw and Kielce. He was the
youngest child of Marianna and Jan Przybyt, and had
two sisters and two brothers. His parents and his elder
brothers were farmers. He went to primary school in
Zarnéw and finished high school in the nearby town of
Opoczno. Between 1958 and 1964, he studied at the
Faculty of Medicine at the Military Medical Academy
of £6dz.

He served his internships between 1964 and 1966
at the Military Garrison Hospital in Szczecin as a
junior assistant with the rank of second lieutenant.
While there he met his future wife, Anna Michalska, a
nurse. He was transferred to Silesian Military District
and, in 1966-1967, he served as a lieutenant in the
sick ward of the 1st Pontoon Regiment in Brzeg, and
for the subsequent two years also in the sick ward of
the 1st Warsaw Pontoon Brigade. Between 1969 and
1978, he was promoted to captain and taught military
medicine at the Medical Academy in Wroctaw. As a
major, he was transferred to the Internal Diseases
Clinic of the 4th Military Clinical Hospital in Wroctaw,
where he further explored this medical discipline
between 1978 and 1980. In 1980-1981, he took part in
the 15th rotation of the Polish Military Contingent of
UN Forces in the Golan Heights in Syria as a senior
contingent physician and the head of the clinic. After
his return to Poland, he resumed work at the Internal
Diseases Clinic in Wroctaw, where he continued his
specialization in 1981-1983 as an assistant with the
rank of major. He was again deployed to Syria to
participate in the 21st rotation of the Polish Military
Contingent of UN Forces in 1983-1984 with the same
position as during the 15th rotation. From 1984, he
worked in the 4th Military Clinical Hospital with
Outpatient Clinic, between 1984 and 1985 at the
department of cardiology of the Internal Diseases
Clinic as a senior assistant with the rank of lieutenant
colonel, between 1985 and 1991 at the department of
infectious diseases as a senior assistant, and in
1991-1992 as an acting chief of the department. He
was a specialist in internal and infectious diseases,
and, at that time, he received his promotion to colonel.
From 1992 until 1998 he served as the chief of that
department, before taking military retirement.
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After he retired, almost to the very end, as long as

his health permitted, he remained a practicing
physician and always treated people as well as his
colleagues and their families selflessly and without
hesitation. As a physician, he was pleased with his
every success, which ensured the health and even
sometimes the life of his patient. He was deeply
affected by situations where medicine was helpless.
He himself was an example of this.

He was a man who strongly believed in Christian
principles, a physician for whom his profession was a
mission, and a patriot who loved his country. He was
a soldier of the Polish Army, who was not affiliated to
any political party. As a Pole, he taught others how to
be wisely proud of Poland. We will no longer be able
to talk to him about history, which he understood so
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well, about politics, which, sometimes, just as us, his
friends, he did not understand, and about the
economic situation of our country.

Most of all, however, he was a good, gentle and
unusually modest man who, together with his wife,
created a home that was always open to those who
needed help, not only medical. He left behind two
adult sons and a daughter, as well as four
grandchildren.

He was a passionate sports fan. We will never
again watch a match together, or listen to Dgbrowski's
Mazurka. He was also a bridge master: "It was he,
who, as a bridge master, explained to us and his
grandchildren the rules of bridge, bidding and
dealing," recollect his sons, Piotr and Wojciech.
Regrettably, he will never again take part in the Oder
River Blue Ribbon Bridge Meeting, he will no more bid
three no trump or score a slam.

He loved spending time on his allotment. "The
allotment was another of Dad's great passions — ever
since we can remember: seedlings, watering, and
gathering. We will never taste again the peppers and
tomatoes from his plastic tunnel, nor make a toast
next year with Dad's latest cherry liqueur. Perhaps
today he is already trimming and grafting shrubs in the
Garden of Eden," his sons reminisce with emotion.

A wonderful colleague and a reliable friend that
you could always depend on, he passed away on 20
November 2014. He departed this life peacefully, as
peacefully as he led his life. Jan Nielubowicz, a well-
known surgeon and humanist from Warsaw, used to
say that "at the final judgement, all orders fall down,
applause subsides, diplomas fade away and what
remains is what was good and real". What was good
in Franek's life was those whose health he restored
and those whose lives he saved, always offering not
only his remarkably professional approach but also his
smile, a smile that was full of joy and sympathy for
another person. He shared his profound wisdom with
the people around him. He lived among other people
and, most of all, he lived for them. He did not attach
any significance to positions, he did not like to shine.
He was just and valued objectivity as an important
premise of his actions. True to his principles, he
always remained modest. He seemed to be genuinely
delighted at the thought that his vast knowledge could
be of use to others.

As Jan Twardowski used to say: "One can leave
for ever to always remain close". Franek, so sensitive
and always selfless, you are and always will be close
to us!

Andrzej Kierzek
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Dugway Proving Ground in Utah is the largest proving
ground of its type for the U.S. Forces related to the
detection of biological agents using equipment based
around GPS technology. Although the use of weapons
of mass destruction, including biological weapons, is
prohibited and hedged around by specific
conventions, many developed countries invest in the
methods of their detection. The U.S. Forces have
advanced technologies to detect biological weapons,
as the author could see for herself when, as a
microbiology specialist, she took part in a meeting of a
group of experts at the proving ground.

Dugway Proving Ground (DPG) is a facility located
80 miles south-west of Salt Lake City. The basic
mission of this base is testing of the U.S. and
international biological and chemical weapon defense
systems. DPG has been functioning for over 50 years
on an area covering 3244 km? of the Great Salt Lake
Desert. Aside from field research, the facility uses its
in-house laboratories and huge hangars to conduct
research under controlled environmental conditions.
Since it is a military area and taking photos is
prohibited, the only way to see the ground without an
invitation is to visit their official website at:
www.dugway.army.mil.

The 2015 S/K 1l Challenge program of the
Transatlantic Collaborative Biological Resiliency
Demonstration (TaCBRD), in which the author
participated during a week's stay between 8 and 12
June 2015, offered an opportunity to test equipment
used to detect biological agents. The tests at DPG
were conducted according to previously created
scenarios, while the main goal of the exercises was to
improve collaboration between the USA and the
partner countries concerning solutions related to crisis
management in the event of a biological threat.
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Participation in the exercises was financed by the
USA as part of a program carried out with Poland for
the past few years.

The LIDAR system was tested during the first days
of the exercises, and this system was created by
scientists from the Military University of Technology in
Warsaw. This device can detect the presence of a
biological/chemical agent in the air within a short time,
which it achieves by emitting laser beams and then
analyzing how the beams are dispersed in the air or
how the particles in the air are illuminated by the
beam. In this way it is possible to detect
contamination by a chemical or biological weapon. By
comparing the reading with information in the
database, scientists can immediately determine
whether there are any viruses, bacteria or toxic
substances in the air. The uniqueness of this solution
lies in the present necessity for the crisis response
services to personally investigate any warning signal
of contamination caused by weapons of mass
destruction (biological or chemical). Samples for
laboratory analyses are then collected in the field by
people wearing special protective suits and masks,
making the whole process complicated and time-
consuming. The LIDAR remote detection system
makes it possible to detect a threat in advance,
ensuring time to retreat or to organize protection
against its effects both for military personnel and
civilians, especially in the case of mass events. The
device was also used during Euro 2012 in Warsaw.

During the author's visit to DPG, a decision-making
support software tool called Tactical Dynamic
Operational Guided Sampling Tool (TaCDOG)
Android Quick Reference was tested. This allows a
plan to be prepared for collecting
material/environmental samples from a suspected
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contaminated region and supports the sampling
procedure by assigning a number, GPS location, and
sampling technigue. The tool makes it possible to
quickly catalogue the material, which is later sent to
be analyzed in a laboratory and the results of the
analyses are then entered directly into the TaCBRD
database. Obtaining positive results from the
conducted analyses, which are entered into the
system, makes it possible to submit NBC and CBRN
reports, as well as to place a warning on the location
plan for the suspected contaminated region. Apart
from the representatives of the Military University of
Technology and a microbiologist from the
Epidemiological Response Centre for the Polish
Armed Forces involved in this periodic event, this year
the exercise participants involved personnel
representing U.S. military organizations (Defense
Threat Reduction Agency (DTRA), Civil Support Team
(CST) from lllinois) and U.S. government
organizations related to crisis management (U.S.
Army Edgewood Chemical Biological Center (ECBC)).
The sampling procedures were secured by the
employees of the in-house microbiology reference
laboratory at the DPG research facility. During the
exercises, spore-forming bacteria were used, whose
characteristics correspond to the characteristics of
organisms considered to be that of biological
weapons. Bacillus thuringiensis var. Kurstaki (Btk)
was used to conduct the exercises. A diffuse
biological contamination event was simulated, which
corresponded to the release of a biological weapon in
an open area. The contamination assessment
following the release of a biological agent during the
exercises was conducted by two four-person
biological reconnaissance teams that were put
together for the duration of the one-week-long
exercises (the author was a member of one team).
Additionally, a decontamination team was created to
carry out contamination removal after returning with
samples from the contamination site. The tasks of the
sampling teams included collecting representative
environmental samples from the suspected

Visit to the Dugway Proving Ground in the United States of America

contaminated area. These were surface swab
samples taken from devices located in designated
places on the proving ground, soil samples and air
samples collected by filtration through a felt filter. All
activities related to collecting and packaging materials
were conducted in compliance with the procedures set
out in NATO Sampling and Identification of Biological,
Chemical and Radiological Agents (SIBCRA) AEP-66.
The teams participating in the exercises used the
TaCDOG tool for automatic labelling and entering the
samples into the TaCBRD database. During the
exercises, a site contamination map was created,
which made it possible to formulate a plan to remove
the biological contamination. The TaCDOG software,
together with other components of the TaCBRD
system, greatly facilitated the process of collecting
material and the dynamics of the general assessment
of the contamination level in an area where an attack
might have occurred. At the end of the one-week-long
meeting, the exercises were summarized and the
usefulness of the tools was assessed together with
the dynamics and the work methodology of the
biological reconnaissance teams.

Putting the experience gained through participation
in such exercises into practice is an important element
of improving the readiness of Polish biological
reconnaissance teams to prepare them to undertake
actions aimed at removing biological contamination.
During the S/K Il Challenge exercises at Dugway
Proving Ground, the author, as a specialist in
microbiology, took part in simulations with active
biological agents, the use of which is prohibited by law
in Poland, hence making the experience even more
valuable. This type of training is especially significant
now, with the agreement to hand over the TaCBRD
software to Poland due to be signed. In September,
together with DTRA, the Epidemiological Response
Centre for the Polish Armed Forces will conduct
training workshops, including lectures from DTRA,
where the experience gained at Dugway Proving
Ground will prove particularly useful and valuable.
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THE IMPACT OF AIR POLLUTION ON OUR HEALTH
COMPETITION FOR SCIENTIFIC PAPERS

The Military Institute of Medicine
and the Polish Federation of Asthma, Allergy and COPD Patients Organizations
announce the competition

"DUM SPIRO, SPERO"

for the best scientific papers on the impact of air pollution on our health, published in
2015 in a foreign or domestic journal

The competition is open to physicians, engineers, and specialists in environmental protection. The winners will
be awarded recognition statuettes and cash prizes.

The paper submission deadline is 31 January 2016. The award ceremony will be held during the 6th "Dum spiro,
spero” scientific conference in honor of Brig. Gen. Assoc. Prof. Wojciech Lubinski MD, PhD, which will take place
in April 2016 at the Military Institute of Medicine.

Air pollution and the resulting respiratory and cardiovascular diseases are causing increasingly serious health
issues for people in Poland. The World Health Organization and the recent report of the Supreme Audit Office
underline the unresolved problem of air pollution. The Military Institute of Medicine and the Federation have been
researching the problem for many years, seeking solutions, promoting healthy lifestyles and supporting
environmental education.

Further information and the Terms and Conditions of the "Dum spiro, spero” Competition for the award of the
Military Institute of Medicine and the Polish Federation of Asthma, Allergy and COPD Patients Organizations are
available on the websites of the Military Institute of Medicine and the Federation:

http://www.wim.mil.pl/nauka/nauka-i-badania/2139-wplyw-zanieczyszczen-powietrza-na-stan-zdrowia-
konkurs-na-prace-naukowe
www.astma-alergia-pochp.pl
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for access to:

Szczeklik's Internal Medicine (Interna Szczeklika) small textbook (free for 30 days)
* MP Drug Index (free)
* ICD-9 and ICD-10 databases (free)
e eWUS (free)
* TNM (free)
* Expert (free)
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