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SUMMARY

The October 8, 2005 earthquake in Northern Pakistan had widespread destructive effects throughout the northern
subcontinent. Large numbers of people were killed or severely injured and many medical services destroyed. This
report describes the experience of the only standing surgical hospital in the Kashmir region of Bagh District. More
than 1,500 people were triaged in 72 hours, many critically injured; 78.4% of patients had upper or lower limb
injuries; 50.3% of patients had fractures, mainly closed; 37% of patients required extensive wound debridements. A
total of 149 patients received emergency surgery using ketamine anaesthesia with benzodiazepine premedication. This
was found to be safe, effective and with a low incidence of major adverse effects. We recommend that ketamine
anaesthesia be encouraged in disaster area surgery, particularly in under-resourced regional centres.
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On October 8, 2005, an earthquake in Northern
Pakistan triggered mass destruction to the regions of
Northern Pakistan, Azad Kashmir and Northern India.
Measuring 7.8 on the Richter scale and occurring in
the mountainous terrain of the Himalayan foothills,
many houses and buildings (including government
hospitals) collapsed, resulting in death, injury and
loss of property. With more than 86,000 people dead,
over 80,000 severely injured and up to 3.3 million
people displaced without adequate shelter, this earth-
quake devastated a region already stretched for
adequate resources. The United Nations Chief of
Emergency Services has declared this disaster the
worst in history, including the 2004 Tsunami'.

Occurring at 0850h local time, children were killed
or injured attending school and adults were killed in
the home and workplace. Although not sustaining the
worst of the earthquake damage, the Kashmir region
of Bagh District (covering 1,368 km?) suffered 8,157
deaths, 6,644 people badly injured and 65,704 houses
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destroyed’. All major hospitals except one were
destroyed. This hospital, in Forward Kahuta (FK),
had its first patient 10 minutes after the quake and
over the next 72 hours saw more than 1,500 patients.
Although not all of these needed surgical intervention,
a large number of these patients were operated on in
medically challenging conditions, in a hospital with
minimal staff, minimal monitoring modalities and
limited facilities. Nevertheless, there was a good
surgical success rate.

This is a descriptive review of patients who were
given ketamine as the anaesthetic agent of choice for
emergency surgical procedures at the Mobile Surgical
Team (MST) military hospital, Forward Kahuta (FK),
Kashmir, in the first 72 hours after the 2005 Pakistan
earthquake due to quake-related injuries.

MEDICAL EQUIPMENT AND FACILITIES

FK is a small town near the Line of Control
between Indian-held Kashmir and Pakistani-held
Kashmir. It is the capital of the Haveli subdistrict, in
the foothills of the Himalayas. The subdistrict has 98
villages, with an area of approximately 450 km? and a
population of 140,000 people. Most of these people
live in mountain villages with steep terrain, poor road
access and little public transport.

The medical facilities present in the Haveli sub-
district are comprised of a small government hospital,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



490 J. M. MULVEY, A. A. QADRI, M. A. MAQSOOD

a MST military hospital, approximately 16 basic health
centres and various first aid posts (military and
government). Only these two hospitals are capable
of offering acute surgical care. Cases needing urgent
referral are sent to the district capital of Bagh,
approximately three hours by car, or to the Pakistan
capital of Islamabad, approximately seven hours by
car.

The FK MST was the only surgical facility left
functional in the affected Kashmir region after the
October 8 earthquake (Figure 1). No outside help
was available from the government or military,
including emergency evacuations, for 72 hours. This
was because higher priority areas were attended to
first and also temporary loss of communications.
FK MST medical staff included a surgical specialist,
an anaesthetist, a medical specialist, a pathologist,
two general practitioners and limited paramedical
staff. There were twelve beds in the hospital, one
operating theatre, one minor procedure room and a
basic sterilizing facility. Due to its unreliable supply
of electricity, the MST is often reliant on a power
generator.

Health Facility. This was the typical scene of destruction for many
hospitals and health care facilities after the October 8 earthquake.

The primary function of the MST is to provide
medical and surgical care to the Pakistani military
personnel deployed in the region and free health care
to the Kashmiri civilians.

TRIAGE

Patients were assessed and triaged by the patholo-
gist and regularly reviewed by paramedical staff.
Patients were assessed at the front of the hospital;
those less critical were sent onto the roof and those
severely injured allowed to proceed into the hospital.
Patients deemed to be urgent were reviewed by the
anaesthetist, intravenous (IV) resuscitation fluids

were commenced and the case was discussed with the
surgeon.

Patient demographics

Approximately 1,500 earthquake-related casualties
were received at the FK MST. Of these, 468 patients
required admission and active surgical manage-
ment, while 149 required anaesthesia for urgent
surgical intervention. The data in this paper relates
only to these 149 patients, all of whom received
ketamine.

The mean age of patients was 26.7+15.5 years
(range 5 months to 70 years). Forty-eight patients
(32.2%) were younger than 20 years; 13 patients
(8.7%) were 50 years or older and only one of those
was greater than 70 years; 87 patients (58.3%) were
male.

Injuries at presentation

One hundred and thirty-three (89.2%) patients
had a single anatomical site injury, while 16 patients
(10.8%) had multiple injuries. The majority of injuries
were to the upper and lower extremities (78.4%), with
injuries to the head (8.2%) and back (5.6%) being the
next most common.

A total of 75 patients (50.3%) presented with
fractures, five (6.6%) of those with an open injury.
18 patients (24.0%) had multiple bones fractured.
56 patients (37.0%) required extensive wound
debridement. There were 10 (6.7%) patients with limb
dislocations, six (4.0%) degloving injuries, five (3.3%)
traumatic amputations and four (2.6%) penetrating
abdominal injuries. Of the total orthopaedic injuries,
71.0% were closed fractures.

Fluid requirements

IV fluids were administered prior to surgical
intervention. Fluids used included Ringers Lactate,
Hemaccel (Hoechst Marion Roussel), 2.5% dextrose
with half normal saline and whole blood. Due to a
paucity of blood supplies, only patients with excessive
blood loss intra-operatively, increased pallor, or
a significant history of blood loss at the time of
injury (as deemed by the surgeon) received whole
blood.

All patients received crystalloid fluids with a mean
volume administration of 2.09+0.87] (range 0.3 to
3.51). Eight patients (5.3%) received colloid fluids as
a single administration of 500 ml. Six patients (4.0%)
received whole blood, limited to one unit (500 ml)
per patient.
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ANAESTHETIC TECHNIQUE AND
MONITORING

Monitoring modalities for the entire hospital were
limited to three manual blood pressure cuffs, one
oxygen saturation monitor and one electrocardio-
gram. Patients needing surgical procedures were
reviewed regularly by paramedical staff. Due to
the lack of monitoring equipment, staff called out
pulse rates at regular intervals to the anaesthetist.
The anaesthetist conducted a round between
cases to identify and prioritise the most critical
patients.

All patients were required to have a minimum of
3.5 hours of postprandial fasting prior to surgery.
Due to the Islamic tradition of fasting during the
month of Ramadan, which by chance occurred during
the quake, most patients were fasting since sunrise.
Patients and carers were advised not to eat while
waiting for surgery, particularly at night when
Ramadan fasting would cease. The average fasting
period was 6.76+1.93 hours (range 2 to 13 hours).
Unbeknown to the staff, one patient had eaten two
hours prior to surgery, despite the carer repeatedly
being told of the importance of fasting.

All patients were premedicated with IV diazepam
0.1 mg/kg to blunt the cardiovascular response, for
its anxiolytic and amnesic effects and to reduce the
amount of ketamine required for surgery. All patients
were then given an initial IV ketamine dose of 1.5
to 2 mg/kg slowly over 60 seconds approximately
five to ten minutes prior to procedure. Repeat
dosages of 0.5 mg/kg IV were given for prolonged
procedures or inadequate dissociative anaesthesia.
Up to five patients were anaesthetized simultaneously
for surgical intervention.

Thirteen patients (8.7%) needing intubation and
muscle relaxation were given suxamethonium 0.5-
1.5 mg/kg IV and pancuronium 0.1 mg/kg I'V. Of these,
four patients (30.7%) were routinely intubated for
laparotomies, three (23.0%) due to full stomach, two
(15.4%) due to their young age (less than one year),
two (15.4%) due to increased intraoperative vomiting
and one (7.6%) due to persistent laryngospasm and
the need for muscle relaxation.

If positive pressure ventilation was needed, a
hand bag-mask technique was used, as there was no
mechanical ventilator; otherwise patients breathed
spontaneously with simple manoeuvres used to
manage the airway. Oxygen was used sparingly only
for those demonstrating hypoxia as determined
by pulse oximetry. Patients were recovered in a
lateral position postoperatively and reviewed
for 20 to 30 minutes by the paramedical staff for
complications.
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Only major adverse events of ketamine anaes-
thesia were looked for and recorded. These included
vomiting, laryngospasm and hallucinations. Hallu-
cinations were reported subjectively by the para-
medical staff as behavioural disturbances outside the
context of injury and pain. Unfortunately, due to the
circumstances, subtle emergence phenomena were
actively identified.

Operations

Despite the presence of one theatre operating
room, necessity required that some patients had
their procedures performed on tables in the hallway
outside the operating theatre. This was mainly for
fractures and simple debridements. The average
length of procedure was 22.4+12.0 minutes (range 10
to 90 minutes).

There were 82 (54.3%) fracture manipulations.
Open fractures were thoroughly washed with saline
and primarily closed. No internal fixation devices
were used due to poor supplies. If required, external
fixation hardware was utilised. Fracture positioning
was checked only postoperatively as there were no
intraoperative radiology facilities. There were 56
(37.0%) wound debridements.

Four (2.6%) laparotomies were performed. There
were three large bowel perforations and one small
bowel perforation. All these injuries were managed
with oversewing. No portions of bowel were removed.
There were no splenic, hepatic or renal injuries.
Eight patients (5.2%) required limb amputation.
One patient required a chest drain for a penetrating

injury.

RECORD TAKING AND PHYSIOLOGICAL
DATA

Due to time constraints and situational require-
ments, preoperative haemodynamic information was
not recorded. Paramedical staff relayed preoperative
vital signs to the anaesthetist verbally, who reviewed
and managed the patient accordingly. Intraoperative
information was recorded in a limited fashion only
after the commencement of an IV resuscitation
fluid bolus. This was limited to age, gender, injury,
post-prandial period, IV fluid requirements, initial
intraoperative observations (pulse rate, blood pres-
sure and oxygen saturation), ketamine dosage,
intubation status and complications.

Ketamine related complications

The major adverse effects of ketamine were
recorded in a ‘yes/no’ fashion, with the extent of the
adverse event reported subjectively. By necessity,
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