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Medical emergency is a condition occurring in dental office due to various factors. The review highlights few of emergency that 
can occur in office with their management to make the dental practitoners aware about the situation.

An emergency may be a medical condition that demands im-
mediate attention and successful management. These are the life-
threatening situations of which every practitioner must be aware 
of so that needless morbidity can be avoided [1].

Every dentist should have the essential knowledge to acknowl-
edge, assess and manage a potentially life-threatening situation 
until the patient are often transported to a medical facility. Success-
ful patient management relies on understanding the pathophysi-
ologic processes and how to correct them [2]. Studies have found 
that half of all patients treated in a dental school have at least one 
chronic disease or condition [3,4].

The most common medical emergencies are syncope, adverse 
reactions to LA, grand mal seizures, angina pectoris, and hypogly-
cemia [5,6].

A dentist must be familiar with the prevention diagnosis and 
management of common emergencies. He/she should be ade-
quately trained so that they know what to do and act promptly in 
case of an untoward event. This review aims to discuss the various 
emergencies encountered by a dentist in his office and how to rec-
ognise, respond and effectively manage a medical emergency.

In spite of all of the technology available today, history is still 
the mainstay of diagnosis. The impact of social, environmental, he-
reditary and behavioral factors on patient well-being and illness 
must be realized in the patient’s history [7]. Previous research has 
shown that physicians make a diagnosis from the patient’s history 
in 70 - 90% of cases, i.e., while medical students consider the cor-
rect diagnosis based on the chief complaint or the history in 70% 
of cases [8].

A person’s medical record is formed from many various pieces 
of data that tells the entire story that individual’s current and past 
health. A complete medical history record should include informa-
tion [9] Diagnosis, Known Allergies, Current Medications, Past and 
Present Illnesses, Medication History, Current Doctors, Emergency 
Contact Information – Previous Surgeries, Previous Hospitaliza-
tions, Family Medical History, Immunization Records Insurance 
Information [9].

Syncope

Syncope (Greek, ‘syn’ means ‘with’,‘koptein’ means ‘to cut’ or ‘to 
interrupt’) is a symptom. SYNCOPE, is defined as a sudden loss of 
consciousness associated with the inability to maintain postural 
tone, followed by spontaneous recovery, is relatively common 
[6,10].
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Presyncope

The period when the body experiences lack of nutrition and 
oxygen by inadequate cerebral circulation. Early manifestations in-
clude a pale or ashen complexion with the skin possibly cool, and/
or moist (“a cold sweat”). The victim might describe a feeling of 
warmth in the head and neck, lightheadedness, or dizziness; and 
may also feel nauseated, complain of numbness or tingling in the 
toes and fingers etc. Some people say they feel bad, or that every-
thing is going dark just before losing consciousness. Fainting can 
occur without warning [11].

The symptoms can be divided under three phases

Syncope

The amount when the victim actually loses consciousness. Bra-
dycardia, hypotension, and a weak, thread pulse is common. Un-
consciousness leads to muscular relaxation and therefore the pos-
sibility of an obstructed or partially obstructed airway, thanks to a 
decrease in muscular tonus which will cause the tongue to fall into 
the oropharynx. Another effect of this muscular relaxation may be 
fecal incontinence [11].

Postsyncope

Period that happens because the victim returns to conscious-
ness and therefore the pulse, pulse, and cerebral nutrition return to 
normal. During this point, the victim is more likely to reexperience 
syncope if raised from the supine position too quickly, or allowed 
to face timely after the episode or shown any visually disturbing 
triggers for example syringe, blood soaked cotton etc [11].

The management includes

•	 Positioning: no premature sitting of patient, Trendelen-
burg position, and supine preferred. In Pregnancy lateral 
decubitus preferred [12].

•	 Relief from compression on the neck. Try to Revive the 
Person by taping briskly.

•	 Evaluate and maintain Airway, breathing, circulation. If 
absent, begin CPR. Call local emergency number. Con-
tinue CPR until help arrives or the person responds and 
begins to breathe.

•	 If the person is breathing, restore blood flow to the brain 
by raising the person’s legs above heart level — about 12 
inches (30 centimeters) - if possible.

•	 Give supplemental oxygen.

•	 When consciousness is regained, patient should be kept 
flat and reassured. If the person doesn’t regain conscious-
ness within one minute, call local emergency number.

•	 Once pulse and blood pressure recover, slowly raise patient to 
seated position. Fruit juices or glucose water can be adminis-
tered orally until person recovers completely.

•	 Patients with significant medical problems, or when syncope 
is prolonged or complicated by seizure activity, should be 
transferred to a hospital environment for further assessment 
[12].

After the management

If recovery from syncope takes longer than five minutes after 
positioning and/or if complete recovery does not occur in 15 to 
20 minutes, another possible cause of unconsciousness should be 
considered and definitive management should be started including 
summoning emergency medical services. The patient is referred to 
the hospital [8].

Respiratory emergencies

Acute Respiratory Failure (ARF) is defined as the inability of the 
respiratory system to exchange gases and to oxygenate the blood 
adequately. We can distinguish two mechanisms at the basis of ARF 
[13,14]:

1.	 Failure in pulmonary ventilation (pump failure) due to 
neuromuscular diseases, chest wall deformities, obstruc-
tive pulmonary diseases.

2.	 Failure in gas exchanges (lung failure) due to different pa-
thologies Adult acute respiratory distress syndrome, Neo-
natal respiratory distress syndrome, Acute cardiogenic 
pulmonary oedema.

Clinical evaluation

A patient with ARF usually presents with signs of respiratory 
distress: dyspnoea, cyanosis, tachypnea, accessory muscle use, par-
adoxical breathing and tachycardia. Primary care physician must 
apply the algorithm A-B-C-D, so as to exclude an Acute Upper Air-
way Obstruction (AUAO), first of all, then he must operate as fol-
lowing [15].

1.	 He has to administer high flows of oxygen, to measure 
blood pressure, to take heart rate, respiratory rate, oxy-
gen saturation, to make an electrocardiogram [15]. More-
over he has got to take an blood gas sample and a periph-
eral blood sample to guage CK, CKMB, T-troponine, LDH, 
AST, ALT and hem chrome. 

2.	 At the same time he must evaluate the neurological state, 
in order to call for the resuscitator if Kelly score is more 
than 3.15.
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3.	 If neurological state isn’t compromised patient are often man-
aged by emergency physician, entirely.

Asthma

Condition caused by an allergic reaction resulting in widespread 
narrowing of the bronchial airways. Asthma is very common medi-
cal condition and can be triggered by many things, including dust, 
traffic fumes, pollen, stress and even the weather. An asthma at-
tack occurs as aresult of being exposed to an asthma trigger, which 
causes the small airways (the bronchi and bronchioles) become 
narrower, or constricted, making breathing more difficult [16].

Signs and symptoms

•	 Difficulty breathing, Coughing, Wheezing Difficulty in 
speaking (will need to take breaths during a sentence), 
Pale, clammy skin, Grey or blue lips and skin (cyanosis).

•	 Use of accessory muscles (in the neck and upper chest) 
to breath, Loss of consciousness. In the initial stages of 
an asthma attack, the respiration rate may actually rise. 
The casualty.

•	 Will also have an increased heart rate (tachycardia).

•	 When a severe asthma attack is not treated successfully 
the casualty will become exhausted and this will result 
in life threatening asthma(status asthmaticus). Cyanosis 
will become apparent and therefore the casualty will de-
velop a slow heart beat (bradycardia). 

Management

The most effective way of getting a drug to the airways is to in-
hale it. Most asthmatics carry their bronchodilator inhalersor “re-
lievers” with them. The most commonly used contain salbutamol 
or terbutaline and are usually blue.

There shouldalways be a blue reliever inhaler in the emergency 
drug box and this should be readily available for use [16].

Sit the casualty upright, leaning on thewallor a chair, if neces-
sary (the dental chair is ideal). Help them to use their inhaler. (It 
is much easier to administer the drug successfully if they can do 
this themselves). Two “puffs” should be administered initially, (the 
dose of salbutamol is 100mcgper puff) but this can be repeated 
every few minute if the attack does not ease.

Oxygen must also be administered, using the non-¬‐rebreathing 
face mask [15].

Post-extraction bleeding 

Post-extraction bleeding (PEB) may be a recognized, frequently 
encountered complication in practice, which is defined as bleeding 
that continues beyond 8 to 12 hours after dental extraction. The in-
cidence of post-extraction bleeding varies from 0% to 26%. If post 
extraction bleeding isn’t managed, complications can range from 
soft tissue haematomas to severe blood loss. Local causes of bleed-
ing include soft tissue and bone bleeding. Systemic causes include 
platelet problems, coagulation disorders or excessive fibrinolysis, 
and inherited or acquired problems [16].

Clinically overt sign of recurrent haemorrhage should be con-
sidered because the presence of aggressive oozing haemorrhage 
that continuously fills the mouth or the formation of “liver clot” or 
“currant jelly clot”, which is a dark red, jelly-like mass that forms 
over the tooth socket without actually stopping the bleeding This 
blood clot mass tends to increase gradually in size as the socket 
continues to ooze blood underneath it. If the “liver clot” is ruptured, 
the socket restarts aggressively oozing blood until a replacement 
one is made, and so on. Repetition of this situation and ingestion 
of large amounts of blood or clots may cause nausea and vomiting 
[17]. 

It is also vital that each one patients should be told about mild 
oozing which will be experienced during the primary post-opera-
tive hours which this is often an anticipated phenomenon for which 
they have nothing to worry about. Patients should comprehensive-
ly be told about which situations might be considered alarming, like 
recurrent aggressive oozing, formation of “liver clot”, neck swelling 
or dyscataposia (difficulty in swallowing) [18-20].

Management involves pressing surgical gauze or a cotton roll 
into the socket with pressure applied by the patient biting on it. If 
this fails then the gum is anaesthetised and a horizontal mattress 
suture placed [21].

Several agents that may help 

haemostasis are available to the dental practitioner. These in-
clude

ν Tranexamic acid;

ν Ferric sulphate [22].
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Using a small piece of Surgicel (haemostatic cellulose4) 
wrapped around a Toothette (a pink put on a stick wont to provide 
moisture to patients who are unable to swallow), the haemostatic 
matrix can be delivered directly to a bleeding socket as it clings 
well to the sponge The sponge itself can then be easily bitten down 
on by the patient and moulds to the socket, in contrast to the un-
comfortable bulkiness of gauze [23].

Bone wax consists of beeswax, paraffin and a softening agent. It 
may be wont to control bleeding within cancellous bone.

Anaphylactic shock 

Anaphylactic shock is defined as an acute, potentially life-
threatening hypersensitivity, involving the discharge of mediators 
from mast cells, basophils and recruited inflammatory cells. This 
condition is clinically presented by many signs and symptoms. 
Anaphylaxis occurs in a private after reexposure to an antigen to 
which that person has produced a selected IgE antibody. The anti-
gen to which one produces an IgE antibody response that leads to 
an allergic reaction is called an allergen [24]. 

Symptoms

The acute phase may develop within minutes as anaphylactic 
shock involving the skin and mucosal reactions like hives, flush-
ing, and swollen lips-tongue-uvula followed by respiratory compli-
cations like dyspnea, wheeze, bronchospasm, stridor, hypoxemia, 
hypotonia [collapse], syncope, incontinence. Blood pressure level 
also decreases in acute stages. The previous reviews show that 
reduced BP after the exposure to an allergen (minutes to several 
hours) in Infants and children: low systolic BP (age specific) or > 
30% decrease in systolic BP and in Adults: systolic BP < 90 mmHg 
or > 30% decrease from that person’s baseline [25].

Treatment in an emergency

Rapid assessment

•	 Airway: Search for and relieve airway obstruction; in-
volve help early if there are signs of obstruction. Remove 
any traces of allergen remaining. Give high-flow oxygen 
employing a mask with an oxygen reservoir.

•	 Breathing: Search for and treat bronchospasm and signs 
of respiratory distress.

•	 Circulation: Colour, pulse and blood pressure (BP).

•	 Disability: Assess whether responding or unconscious.

•	 Exposure: Assess skin with adequate exposure, but avoid ex-
cess heat loss. Consider anaphylaxis when there’s compatible 
history of rapid onset of severe allergic-type of reaction with 
respiratory difficulty and/or hypotension, especially if there 
are skin changes present [26]. Pharmacotherapy includes 
Epinephrine/Adrenaline, Supplemental Oxygen, Intravenous 
Fluid Challenge, Bronchodilators, Antihistamines, corticoste-
roids [27].

Diabetes

Diabetes mellitus (DM) is one among the foremost frequent pa-
thologies that dentists encounter. Its clinical importance springs 
from the possible occurrence of acute complications, whose sever-
ity could mean an immediate risk for the diabetic patient’s life and 
require urgent diagnosis and treatment [28].

Hyperglycaemia

Clinical symptoms include thirst, increased urine output and de-
hydration, and also, there may be hypotension, progressive reduc-
tion in level of consciousness, coma or cessation of urinary output 
in severe cases. 

Management 

Primary assessment and resuscitation (DRS-ABC) is to secure 
the airway, breathing and circulation. Then transport to a hospital 
facility. 

Hypoglycaemia

Clinical symptoms of hypoglycaemia include sweating, hun-
ger, tremor, agitation, with progressive drowsiness, confusion and 
coma. Assume any diabetic with impaired consciousness has hypo-
glycaemia until proven otherwise. 

Management 

Conscious patients can usually be treated with rapid acting oral 
carbohydrates, e.g. fruit juice, packets of granulated sugar, glucose 
powder dissolved in water. After 10minutes this short acting car-
bohydrate should be followed up with food which contains longer 
acting carbohydrate. The victim should not be left alone until all 
the dangers of hypoglycaemia are resolved. If the patient is uncon-
scious, attend to the airway, breathing and circulation. Protect the 
victim from more injury and activate the EMS [29].
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Conclusion
These are few of medical emergencies occurring in a dental of-

fice which are common. An early detection and detailed history 
of patient can save both patient and dentist from any unfavorable 
situation.

Bibliography

1.	 https://www.ada.org/en/member-center/oral-health-top-
ics/medical-emergencies-in-the-dental-office

2.	 Archibald D Morrison and Reginald HB Goodday. “Preparing 
for Medical Emergencies in the Dental Office”. Journal of the 
Canadian Dental Association 65 (1999): 284-286.

3.	 Radfar L and Suresh L. “Medical profile of a dental school pa-
tient population”. Journal of Dental Education 71.5 (2007): 
682-686.

4.	 Nery EB., et al. “Prevalence of medical problems in periodontal 
patients obtained from three different populations”. Journal of 
Periodontology 58.8 (1987): 564-568.

5.	 Fast TB., et al. “Emergency preparedness: a survey of dental 
practitioners”. Journal of the American Dental Association 112 
(1986): 499-501.

6.	 Malamed SF. “Medical emergencies in the dental office”. 5th ed. 
St Louis: Mosby (2000): 58-91.

7.	 Epstein Perkin. Why The Paient History Is So Important Physi-
cian Connection. 4 (2011): 01-04.

8.	 Tsukamoto tomoko., et al. “The Contributioin of the medical 
history for the diagnosis of simulated cases by medical stu-
dents”. International Journal of Medical Education 3 (2012): 
78-82. 

9.	 H Lloyd and S Craig. “A Guide To Taking A Patient’s History”. 
Nursing Standard 22 (2007): 42-48.

10.	 S Elpidoformos., et al. “Incidence And Prognosis Of Syncope”. 
The New England Journal of Medicine 347.12 (2000): 878-885.

11.	 N Colman., et al. “Epidemiology of reflex syncope”. Clinical Au-
tonomic Research 14 (2004).

12.	 R Laurence Z and J Karen. “The epidemiology of falls and syn-
cope”. Clinics in Geriatric Medicine 18 (2002): 141-158.

13.	 P Forte., et al. “Approach to respiratory failure in emergency 
department”. European Review for Medical and Pharmacologi-
cal Sciences 10 (2006): 135-151.

14.	 E Armin., et al. “M Atul Central Airway Obstruction”. American 
Journal of Respiratory and Critical Care Medicine 169 (2004): 
1278-1297.

15.	 We provide medical training for dental practices in YOUR 
workplace.

16.	 Kumbargere Nagraj S., et al. “Interventions for treating post-
extraction bleeding”. Cochrane Database of Systematic Reviews 
(2018).

17.	 T Lillis., et al. “Impact of Post-Exodontia Bleeding in Cardio-
vascular Patients: A New Classification Proposal”. The Open 
Cardiovascular Medicine Journal 11 (2017): 102-110.

18.	 Lillis T., et al. “Safety of dental extractions during uninterrupt-
ed single or dual antiplatelet treatment”. The American Journal 
of Cardiology 108.7 (2011): 964-967.

19.	 Park MW., et al. “Safety of dental extractions in coronary drug-
eluting stenting patients without stopping multiple antiplate-
let agents”. Clinical Cardiology 35.4 (2012): 225-230.

20.	 Olmos-Carrasco O., et al. “Hemorrhagic complications of den-
tal extractions in 181 patients undergoing double antiplate-
let therapy”. Journal of Oral and Maxillofacial Surgery 73.2 
(2015): 203-210.

21.	 D. McDonnell Plymouth British Dental Journal 215 (2013).

22.	 Neal J McCormick. “Haemostasis Part 1: The Management of 
Post-Extraction Haemorrhage”. Dent Update 41 (2014): 290-
296.

23.	 Kerr R., et al. “Anticoagulant guidelines”. British Dental Journal 
214 (2013): 430.

24.	 Roger F Johnson and R Stokes Peebles Jr. “Anaphylactic Shock: 
Pathophysiology, Recognition, and Treatment”. Seminars in Re-
spiratory and Critical Care Medicine 25 (2004): 6.

25.	 Nanavati RS., et al. “Anaphylactic shock management in dental 
clinics: An overview”. Journal of International Clinical Dental 
Research Organization 5 (2013): 36-39.

26.	 Nanavati RS., et al. “Anaphylactic shock management in dental 
clinics: An overview”. Journal of International Clinical Dental 
Research Organization 5 (2013): 36-39.

27.	 Jaquilin George G., et al. “Emergency Management of Anaphy-
lactic Shock In Dental Practice – A Review”. World Journal of 
Pharmacy and Pharmaceutical Sciences.

Citation: Ankur Kumar Vaish., et al. “Medical Emergencies in Dental Office: An Overview”. Acta Scientific Dental Sciences 4.3 (2020): 18-23.

https://www.ada.org/en/member-center/oral-health-topics/medical-emergencies-in-the-dental-office
https://www.ada.org/en/member-center/oral-health-topics/medical-emergencies-in-the-dental-office
https://www.cda-adc.ca/jcda/vol-65/issue-5/284.html
https://www.cda-adc.ca/jcda/vol-65/issue-5/284.html
https://www.cda-adc.ca/jcda/vol-65/issue-5/284.html
https://www.ncbi.nlm.nih.gov/pubmed/17493977
https://www.ncbi.nlm.nih.gov/pubmed/17493977
https://www.ncbi.nlm.nih.gov/pubmed/17493977
https://www.ncbi.nlm.nih.gov/pubmed/3476724
https://www.ncbi.nlm.nih.gov/pubmed/3476724
https://www.ncbi.nlm.nih.gov/pubmed/3476724
https://www.ncbi.nlm.nih.gov/pubmed/3457855
https://www.ncbi.nlm.nih.gov/pubmed/3457855
https://www.ncbi.nlm.nih.gov/pubmed/3457855
https://www.ijme.net/archive/3/diagnosis-by-medical-students/
https://www.ijme.net/archive/3/diagnosis-by-medical-students/
https://www.ijme.net/archive/3/diagnosis-by-medical-students/
https://www.ijme.net/archive/3/diagnosis-by-medical-students/
https://www.ncbi.nlm.nih.gov/pubmed/18240828
https://www.ncbi.nlm.nih.gov/pubmed/18240828
https://www.ncbi.nlm.nih.gov/pubmed/12239256
https://www.ncbi.nlm.nih.gov/pubmed/12239256
https://www.ncbi.nlm.nih.gov/pubmed/15480937
https://www.ncbi.nlm.nih.gov/pubmed/15480937
https://www.ncbi.nlm.nih.gov/pubmed/12180240
https://www.ncbi.nlm.nih.gov/pubmed/12180240
https://www.ncbi.nlm.nih.gov/pubmed/16875048
https://www.ncbi.nlm.nih.gov/pubmed/16875048
https://www.ncbi.nlm.nih.gov/pubmed/16875048
https://www.atsjournals.org/doi/full/10.1164/rccm.200210-1181SO
https://www.atsjournals.org/doi/full/10.1164/rccm.200210-1181SO
https://www.atsjournals.org/doi/full/10.1164/rccm.200210-1181SO
https://www.berridgemedicaltraining.com/
https://www.berridgemedicaltraining.com/
https://www.ncbi.nlm.nih.gov/pubmed/29502332
https://www.ncbi.nlm.nih.gov/pubmed/29502332
https://www.ncbi.nlm.nih.gov/pubmed/29502332
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5688390/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5688390/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5688390/
https://www.ncbi.nlm.nih.gov/pubmed/21784392
https://www.ncbi.nlm.nih.gov/pubmed/21784392
https://www.ncbi.nlm.nih.gov/pubmed/21784392
https://www.ncbi.nlm.nih.gov/pubmed/22278596
https://www.ncbi.nlm.nih.gov/pubmed/22278596
https://www.ncbi.nlm.nih.gov/pubmed/22278596
https://www.ncbi.nlm.nih.gov/pubmed/25432448
https://www.ncbi.nlm.nih.gov/pubmed/25432448
https://www.ncbi.nlm.nih.gov/pubmed/25432448
https://www.ncbi.nlm.nih.gov/pubmed/25432448
file:///D:/Acta%20PDF%20Data/ASDS/ASDS-20-RW-016%20P/Haemostasis%20Part%201:%20The%20Management%20of%20Post-Extraction%20Haemorrhage
file:///D:/Acta%20PDF%20Data/ASDS/ASDS-20-RW-016%20P/Haemostasis%20Part%201:%20The%20Management%20of%20Post-Extraction%20Haemorrhage
file:///D:/Acta%20PDF%20Data/ASDS/ASDS-20-RW-016%20P/Haemostasis%20Part%201:%20The%20Management%20of%20Post-Extraction%20Haemorrhage
https://www.ncbi.nlm.nih.gov/pubmed/16088511
https://www.ncbi.nlm.nih.gov/pubmed/16088511
https://www.ncbi.nlm.nih.gov/pubmed/16088511
https://www.researchgate.net/publication/276023272_Anaphylactic_shock_management_in_dental_clinics_An_overview
https://www.researchgate.net/publication/276023272_Anaphylactic_shock_management_in_dental_clinics_An_overview
https://www.researchgate.net/publication/276023272_Anaphylactic_shock_management_in_dental_clinics_An_overview
https://www.researchgate.net/publication/276023272_Anaphylactic_shock_management_in_dental_clinics_An_overview
https://www.researchgate.net/publication/276023272_Anaphylactic_shock_management_in_dental_clinics_An_overview
https://www.researchgate.net/publication/276023272_Anaphylactic_shock_management_in_dental_clinics_An_overview


23

Medical Emergencies in Dental Office: An Overview

•	 Prompt Acknowledgement after receiving the article
•	 Thorough Double blinded peer review
•	 Rapid Publication 
•	 Issue of Publication Certificate
•	 High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

28.	 A Silvia., et al. “Dental considerations for the patient with 
diabetes”. Journal of Clinical and Experimental Dentistry 3.1 
(2011): 25-30.

29.	 Joseph Uyamadu and Chukuemeka D Odai. “A Review of Medi-
cal Emergencies in Dental Practice”. Orient Journal of Medicine 
(2012): 24.

Citation: Ankur Kumar Vaish., et al. “Medical Emergencies in Dental Office: An Overview”. Acta Scientific Dental Sciences 4.3 (2020): 18-23.

https://www.ncbi.nlm.nih.gov/pubmed/21904352
https://www.ncbi.nlm.nih.gov/pubmed/21904352
https://www.ncbi.nlm.nih.gov/pubmed/21904352
https://www.researchgate.net/publication/256121395_A_Review_of_Medical_Emergencies_in_Dental_Practice
https://www.researchgate.net/publication/256121395_A_Review_of_Medical_Emergencies_in_Dental_Practice
https://www.researchgate.net/publication/256121395_A_Review_of_Medical_Emergencies_in_Dental_Practice

	_GoBack
	_GoBack
	_GoBack
	_GoBack

