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A B S T R A C T

In December 2003 in Rijeka, Croatia, a work accident happened when in the meat industry »Vir« a forklift damaged

the ammonia pipe. Two butchers were acutely poisoned. The objective is to warn of the danger of ammonia and of the

need to improve preventive programs of occupational medicine. The method of comparing the two injured workers, i.e.

their spirometric values, was used. The results showed progressive diminishing of patients´ respiratory abilities, in the

patient with lungs transplanted VC 32%, FVC 33%, FEV1 16% and FEF75%=6% in 2006, the year when he died. In the

patient that survived, the values in 2008 were VC 43.5%, FVC 27.2%, FEV1% 56.7% and FEF75%=6%. The patients´ CT

showed diffused fibrosing and bronchiectasiae. Obliterating bronchiolitis developed in both patients. The second patient

is the lung transplantation candidate. The first patient developed post transplantation cytomegalovirus pneumonia so he

fought CMV antigenemia and infection till the end.
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Introduction

There are three possibilities of ammonia intoxica-

tion. The first, the one in the war is behind us since the

Chechen war1. Also, there has not been any mention of

ammonia used by terrorists. The other possibility lies in

the human organism itself, when there is defect in the

urea cycle with the consequence of developing hyper-

ammonemia2. We are interested in the civilian use of

ammonia that is for occupational medicine the use in

the working process of that gas from the group of irri-

tants gases. That colourless gas of pungent smell is used

mainly as agricultural fertilizer and industrial refri-

gerant3. Inadequate handling of the gas may cause ex-

plosion and lethal consequences. The resulting injuries

are mainly to the respiratory tract, eyes, skin damage

and burns as well as traumatic injuries4. The most en-

dangered is the respiratory tract due to ammonia inha-

lation. The consequences are cutaneous burns, pulmo-

nary oedema, pulmonary infection, bronchiectasiae and

fibrosis5. Respiratory difficulties have been described in

children living near factories producing artificial fertil-

izers as they use ammonia6. The largest number of acci-

dents takes place in stationary plants, while in trans-

portation there have been few accidents most probably

because of high precautions7,8. In case of an accident

well-trained rescue teams of paramedics and firemen

have to be ready to enter the contaminated area, give

help, evacuate and sanitize the area9. The injured have

to be stripped off their clothes immediately to avoid fur-

ther poisonous fumes and irrigation by water has to be

ensured10.

The purpose of the paper is to show the course of ac-

tion after the accident in the meat industry »Vir« in

Rijeka, Croatia, when a forklift caught the pipe running

on the floor of a workshop and caused a sudden burst of a

large quantity of ammonia. Two butchers happened to be

near the pipe, one in the immediate vicinity and the

other some meters away, so both were directly exposed to

ammonia. It all happened in a moment, they lost con-

sciousness one after another and were taken urgently by

a rescue team to the emergency department of the Clini-

cal Hospital Centre in Rijeka.
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Examinees and Methods

In the accident that occurred on December 2003 two

butchers employed by the meat industry »Vir« in Rijeka,

Croatia, were injured.

The First Patient

It was a young butcher, aged 20, of excellent health

and fitness before the accident. He was taken tom Inten-

sive Care Unit of Clinical Hospital Centre Rijeka as an

acutely injured person with signs of ARDS (acute respi-

ratory distress). As he was unable to breathe percu-

taneous tracheotomy was performed and he was con-

nected to the respiratory apparatus. He had received

second and third degree burns all over the body. The

bronchoscopy showed numerous fibrins sediments and

pus deposits. Intensively treated the patient was taken

off the respirator and transferred to ICU in Rijeka in

February 2004. The lung CT was performed and it sho-

wed progression of bulbous and fibrotic changes on both

lungs. Staphylococcus aureus and pseudomonas aero-

ginosa were isolated from his swab, he was running tem-

perature and in March 2004 he was transferred to Pul-

mology of Clinical Hospital Centre. He was given bron-

chodilatators and oxygen therapy. His condition did not

improve and he was taken to Jordanovac Hospital in

Zagreb that is Croatian referential centre for lung diseases.

The patient who was moderately cachectic, 70% of

ideal body mass, because of low O2 values and high CO2

values was given mechanical respiratory support. MSCT

diagnostics showed diffuse necroses, multiple cysts 4–8

cm in diameter, extensive fibrosis, condensation of lower

right lobe. The ventilation scanner showed 19% of the

sustained ventilation of the right lung and 81% of the left

lung. Perfusion of the right lung was 36% and of the left

one 64%.

On the basis of international cooperation the patient

was transferred to University Clinic in Padova, Thoracic

surgery department, where transplantation of both

lungs was performed on April 29, 2004. The patient took

the operation well, the lungs took over the respiratory

function spontaneously, but unfortunately he developed

cytomegalovirus pneumonia. He was discharged from

the Padova hospital and recommended to take large

quantities of medicaments: Ciklosporin (Sandimun Neo-

ral) 125+150 mg, Omeprazol (Ulzol) 20 mg, Nistatin,

Valaciclovir (Zelitrex) 500+500 mg, Sinersul forte 1+1,

Fursemid 25 mg, Prednison 15 mg, Fluconasol (Diflucan)

100 mg, Imuran (Azatioprin) 125 mg, Amlodipin 5mg,

Atorvastatin (Sortis) 10 mg, Azitromicin (Sumamed) 500

mg every second day, Bispoprolol (Concor) 1x1 daily.

The patient was discharged to home care and looked

after by his general practitioner in Opatija near Rijeka,

where he used to live. In December 2004 his temperature

was up to 38.3°C and he was tachycardian, but with

Rocefin and Amicacin his condition improved. The blood

sample on CMV, ppCMV showed two cells per slide.

Auscultator bronchitis murmurs were found above the

lungs by his GPs. The GP added Eritromicin to the therapy

and the patient complained of breathlessness, tiredness

and tachycardia.

At the beginning of 2005 he had the control in Pa-

dova. The lung RTG was negative to spots, but there was

positive antigenemia on CMV. Valaciclovir therapy was

stopped and he was given Gancyclovir intravenously 2X

daily. He had been fitted with Groshong catheter earlier.

In May 2005 at home pseudomonas aeruginosa was iso-

lated on pharyngeal tampon.

He got temperature again approximately 38 degrees

C, reacting to Paracetamol and antibiotics.

In Padova in June 2005 VC and FEV1 was 100% of

theoretical, FEF25–75% was 93% of theoretical.

The control was ordered in 5–6 months.

In July 2005 enterobacter aerogenes was isolated

from his sputum. He reacted to Amoxiclav.

In August there was a considerable decrease in other-

wise steadily controlled cyclosporinemia, the GP increa-

sed Sandimun Neoral for 25 mg, around Groshong cathe-

ter a red area and purulent discharge appeared. Blood

leukocytes increased to 17.800. Augmentin 1 gr was

added 2X1 tablet.

In November 2005 he got temperature 39°C and was

given Targocid (Teikoplamin) 400 mg.

He was taken to Padova. Thoracal biopsies showed

bronchiolitis obliterans and polymorph inflammatory

changes. Spirometry showed a significant decrease of re-

spiratory functions.

He was discharged home where he developed hema-

turia caused by right kidney stone.

In January 2006 the performed spirometry indicated

the high degree of restrictive and obstructive ventilation

disturbances. Instead of Sandimun Neoral, Prograf (Ta-

crolimus) 3mg 2X1 tablet daily was introduced.

The hospitalisation in Padova in May 2006 showed a

considerable reduction of respiratory status so he was

prescribed oxygen for permanent use at home.

In July 2006 he was admitted to the Jordanovac Hos-

pital in Zagreb and received the therapy:

Cell Cept 2X1 gr, Decortin 15 mg, Prograf 3+3 mg,

Sinersul f. 2X1, Sumamed 250 mg, Diflucan 100 mg,

Nistatin sol. 3X daily, Controloc 40 mg, Concor 5 mg,

Sortis 1X daily, Zelitrex 2X500 mg, Seretide 2X500 mg,

Spiriva 1 inhalation daily.

The last hospitalisation in Padova after the sojourn in

Jordanovac confirmed acute ventilation disturbances and

required a long-lasting application of oxygen. The pa-

tient died soon as the consequence of one of subsequent

infections of the considerably weakened lungs.

The Second Patient

The second patient was also a butcher, at the time of

the accident he was 53, in good health, when young he

had pneumonia with no consequences. Like the first pa-
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tient he was treated of ARDS in the units of intensive

care of CHC Rijeka and also in Jordanovac.

Progression of the consequences of ammonia inhala-

tion in the patient develops more slowly. Nevertheless,

numerous cylindrical and varicose bronchiectasiae have

developed so bronchiolitis obliterans was diagnosed. The

patient has restrictive and obstructive ventilation distur-

bances of high degree.

His therapy consists of Seretide 2X500 mg caps,

Spiriva 1 inhalation daily, Iruzid ½ tablet daily, Medrol 1

tablet every second day and Imuran 2X50 mg. Fursemid

is taken when needed, 2–3 times a week 1 tablet. Unable

to work at all, he was breathless even when resting. He is

becoming the lung transplantation candidate.

Methods

The simple method of comparing respiratory values of

the two presented patients was used.

Results

The results of spirometric values from 2006 of both

patients, and those from 2008 of the patient that sur-

vived show restrictive and obstructive ventilation distur-

bances of high degree (Table 1), (Figure 1).

Bronchiectasiae of the deceased patient are noticeable

on both lungs (Figure 2).

Discussion

The first patient’s X-ray after the operation in Padova

in Italy showed an excellent condition. Unfortunately,

like every transplanted patient, he underwent immuno

therapy and the immuno-compromised body had low re-

sistance to infections that seldom affect healthy persons.

Although cytomegalovirus pneumonia was suppressed it

left a mild CMV antigenemia in the patient’s body that

had to be fought for the rest of his life. The only solution

for the young, earlier healthy man was the lung trans-

plantation, which he expected as the beginning of a new,

normal life. Sudden inhalation in acute ammonia intoxi-

cation leads tom progressive weakening of respiratory

functions11. Lung fibrosis, accompanying respiratory dis-

turbances which were progressively increasing, were also

intensified by general toxic effects of burns all over the

patient’s body, which also stimulated development of

complications12. The patient was submitted to a number

of bronchoscopic tests, which are nowadays indispens-

able in direct observing of the condition in bronchial tree

and bronchioles13. MSCT techniques showed atelectatic

changes, cylindrical and varicose bronchiectasiae. Spiro-

metric monitoring showed a progressive fall in respira-
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Fig. 1. S1 – patient´s 1 spirometric values in percentages in

2006, S2 – patient´s 2 spirometric values in percentages in 2006,

S3 – patient´s 2 spirometric values in percentages in 2008.

TABLE 1
PATIENT’S SPIROMETRIC VALUES FROM 2006, AND SURVIVED PATIENT’S SPIROMETRIC VALUES FROM 2006 AND 2008,

IN PERCENTAGES

Patient No Sex Age Year of examination VC% FVC% FEV1% FEF75%

1 M 20 2006 32 33 16 6

2 M 53 2006 41.4 37.4 66.8 7.6

2 M 53 2008 43.5 27.2 56.7 6

VC, Vital capacity, FVC, Forced vital capacity, FEV1, Forced expiratory volume in first second, FEF 75%, Forced expiratory flow at 75%

forced vital capacity.

Fig. 2. Patient´s 1 – numeral bronchial widening in both lungs.



tory functions. Because of all mentioned, the described

lung transplantation was performed.

The family doctor who cared for the young patient

from Opatija, Littoral-Mountainous County, bore a great

burden of out-of-hospital treatment. Many of the expen-

sive immunosuppressive and special antibiotics prescri-

bed in Italy may be obtained only in medical institutions.

Therefore the mentioned GP had to apply to Croatian In-

stitute for Health Insurance to approve certain medica-

ments for the use at the patient’s home. Some of the me-

dicaments are not on the List approved by the Republic

of Croatia so an adequate substitute was required. Fur-

thermore, each change in the health condition, rise in

temperature, changes in the level of cyclosporinemia re-

quired of the physician the utmost care, including con-

tacting the surgeon in Padova by phone or in writing.

The patient had frequent high tachycardia, which can ac-

company acute ammonia intoxication, different from the

symptoms of chronic intoxication accompanied by brady-

cardia and other symptoms14,15. For that reason the pa-

tient was consultatively treated by a cardiologist, with a

mild cardiologic therapy. He was given corticosteroids,

though some studies state that corticosteroid inhalations

have no effect on lungs damaged by ammonia inhalation

and have no impact on changing gases16,17. Some experi-

mental studies say that the inhaled small concentrations

of ammonia do not cause obstruction of upper respira-

tory tract18. In the described case it is irrelevant as the

patient was intoxicated by high concentrations of ammo-

nia in a very short period, which is covered by the defini-

tion of acute intoxication. The experiments have shown

that hyperammonemia weakens neutrophyl phagocytes

causing them swelling19. A significant increase of leuko-

cytes and neutrophyls appears in peripheral blood20. The

presented transplanted patient had repeatedly high white

count, which went up to 17.000. He was prone to fre-

quent infections, agents being isolated from his catheter

swab or sputum.

Unfortunately, three years after the accident and two

years after the transplantation the young patient who

developed obliterating bronchiolitis on the transplanted

lungs died.

The second patient has been living with now devel-

oped restrictive and obstructive ventilation disturbances

of high degree and development of obliterating bron-

chiolitis in his lungs. He is the lung transplantation can-

didate. This paper wanted to warn of the danger from

ammonia, of the consequences it may have for healthy,

able-bodied people. Not only for them, but their families,

physicians with their incredible devotion shown in treat-

ment of such serious cases, for Croatian Institute for

Health Insurance that covers huge expenses, for sur-

geons in Italy and the whole community.

Therefore, needless to say, it is most important to con-

tinue prevention, to avoid such situations, to train and

adequately equip rescue teams as well as occupational

medicine professionals to enable them to recognize, as-

sess and coordinate such »toxic« disasters.
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OTROVANJE AMONIJAKOM NA RADNOM MJESTU – PRIKAZ SLU^AJA I PREGLED LITERATURE

S A @ E T A K

U prosincu 2003. godine u Rijeci, u Hrvatskoj, dogodila se nesre}a na radu kada je u mesnoj industriji »Vir« vilju{kar

udario u cijev kojom je prolazio plin amonijak. Tom prilikom akutno su otrovana dva mesara. Cilj je ukazati na opasnost

koja vreba i u dana{nje vrijeme od plina amonijaka ukoliko do|e do akcidenta, te na potrebu ja~anja preventivnih

programa od strane medicine rada. U radu kori{tena je metoda usporedbe dvojice ozlije|enih radnika, odnosno njihovih

spirometrijskih vrijednosti. Rezultati su pokazali progresivno smanjivanje respiracijskih sposobnosti pacijenata, kod

transplantiranog pacijenta sa transplantirana oba plu}na krila VC 32%, FVC 33%, FEV1 16%, FEF75%=6%, 2006.

godine, koji je te godine i preminuo. Kod pre`ivjelog pacijenta 2008. godine vrijednosti su VC 43,5%, FEV1 27,2%,

FEV1% 56,7% i FEF75%=6%. CT snimke pacijenata ukazuju na difuzne fibroziraju}e promjene i bronhiektazije, te

razvoj obliteriraju}eg bronhiolitisa, na transplantiranim plu}ima, odnosno na vlastitim plu}ima pacijenta koji nije trans-

plantiran. Drugi pacijent je kandidat za transplantaciju plu}a. Prvi pacijent je dobio citomegalovirusnu pneumoniju po

transplantaciji, te se borio protiv CMV antigenemije i infekcija do smrti. Usprkos uznapredovaloj i vrhunskoj opera-

tivnoj tehnici, preventivne mjere koje mora sprovoditi medicina rada u spre~avanju ovakovih nezgoda i razvijanja plana

akcije za vrijeme akcidenata i danas ostaju na prvom mjestu.
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