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Abstract

Ultrasound (U/S) imaging has a broad spectrum of applications in
medical practice. The earthquake of October 8, 2005 was one of the
most severe in the history of Pakistan, claiming around 80,000 lives
in the region of Azad Kashmir. U/S imaging was the only diagnostic
radiological investigation available in the region. The study was
aimed to evaluate the role of U/S in diagnosing internal injuries among
victims of the earthquake. All the patients referred for U/S imaging at
Abbas Institute of Medical Sciences (AIMS)were accordingly
examined and the data was recorded on a proforma. The procedures
included examination of chest, abdomen, pelvis, extremities and fetal
wellbeing (FWB). U/S findings were correlated with clinical,
laboratory or surgical exploratory findings. A total of 87 patients, 22
males and 65 females, were examined. Definitive diagnoses were
established in 16.8% of abdominal examination cases, 76.6% of
abdomen/pelvis examinations and 78.6% of Gynae & Obstetric
examination cases. The course of management was changed
completely using U/S observations in 36% of the cases of chest
examinations, 71.9% of the cases of abdominal & pelvic examination
and 75.8% of the cases of Gynae & Obstetrics. It was concluded that
U/S is a useful diagnostic modality in the settings of a natural disaster.
Head and spine injuries, however, cannot be assessed with this
diagnostic modality and needs special consideration.
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Introduction

Ultrasound (U/S) imaging has a broad spectrum of applications in medical practice. It is a non-invasive technique used to
assess internal body structures/organs. The findings are often definitive and have pivotal role in disease management. Of
particular importance is the use assessment of pregnancy. Ultrasound works on waves generated by piezoelectric transducer
at frequencies that are in-audible to humans (i.e. >20,000 Hz)*.

On October 8, 2005, a series of earthquakes measuring a maximum of 7.6 on the Richter scale struck Kashmir and other
Northern areas of Pakistan. The epicenter was about 19 kilometers northeast of Muzaffarabad (the capital of Pakistan
administered Kashmir), and 100 kilometers north-northeast of Islamabad, Pakistan. The catastrophe resulted in widespread
damage, wiping out entire villages and flattening towns and cities. It was the most severe disaster in the history of Pakistan,
claiming around 80,000 lives and severely injuring another 80,000. Most hospitals were destroyed and limited medical
facilities were available in the immediate aftermath. Building collapse was associated with widespread crush injuries?®. From
a practical point of view, all theradiological instruments, along with others, were out of order for several weeks.

A group of volunteers from Jinnah Postgraduate Medical Centre (JPMC), the National Institute of Child Health (NICH) and
the National Institute of Cardiovascular Diseases (NICVD) comprised of 20 members, including: four orthopedic surgeons,
02 thoracic surgeons, 01 cardiac surgeon, 01 radiologist, 02 postgraduate trainees and 10 paramedics. Our team reached
Mansehra on the 2" day of the disaster. The roads were blocked due to land sliding. There was no electric supply in Muzaarabad.
We settled in the Abbas Institute of Medical Sciences (AIMS). It took more than two days to establish generator based electric
supply. The 600 mAs X-ray machine of AIMS could not be operated by the generator based electric supply.

The only Radiologist/Sonologist in the city of Muzaffarabad & its surroundings was from the team mentioned above. The
radiologist was equipped with a portable U/S machine (Facuda®) and performed sonography of all body regions. All the
radiological modalities, along with others, were out of order, the role of portable U/S was assessed in injured earthquake victims
to confirm or change the clinical diagnosis.

LMRJ Volume 1 Issue 2 37| Page


mailto:theconsultantradiologist@gmail.com

The current study shares experience of this group regarding utility of ultrasound imaging in settings of a natural disaster
as the only radiological investigation modality.

Methods

All the patients who were referred to AIMS for ultrasonographic assessment were enrolled into the study. Data was recorded
on a proforma excluding patients who could not be followed. Examinations included that of chest, abdomen, pelvis, fetal well-
being (FWB) and extremities. Examination of the chest and abdomen were considered as separate entities. U/S findings were
compared with clinical, laboratory and/or surgical exploratory findings.

The cases diagnosed as hemothorax (with supportive history based evidence) on U/S were also measured for depth; if less
than 4.0 cm, a diagnostic tap was performed. In those with >4.0-cm deep hemothorax, an urgent tube thoracostomy was
performed by a thoracic surgeon. Cases of hemopneumothorax, hemothorax, pneumothorax and subcutaneous/surgical
emphysema were also confirmed by diagnostic tap, tube thoracostomy and/or X-raychest.

Results

Thirty two patients were evaluated for abdomen and/or pelvic diseases, of which 14 were males and 18 were females. A total
of 25 cases were sent for chest examination. The U/S findings in these cases are listed in Table 1. Two of the patients having
spinal trauma and distended Urinary Bladder (UB) were diagnosed as having large fibroids by the gynecologist and general
surgeon. U/S confirmed that it was simply a distended UB on both occasions; after catheterization 900 ml & 700 ml of urine
was collected respectively and the distension disappeared. UB rupture cases were diagnosed and confirmed as mentioned
above. Pseudokidney sign was observed in three patients, two females and a male; all three were found to have colonic
pathology. In pseudokidney sign, the diseased large gut, in some situations, give appearance similar to that of kidneys on U/S
examination. In cases of peritonitis due to perforation of gut, fluid collection in the abdomen was confirmed on diagnostic tap
and then laparotomy. In case of pneumoperitoneum, free gases with posterior acoustic shadowing were noted deep to the
anterior abdominal wall. In case of paralytic ileus, no bowel movement was noted on U/S. Cases of renal & gall bladder calculi
did not need further confirmation. Worm infestation of the small intestine was found in two children. A case of large renal
cortical cyst measuring 50 ml was also found and dealt with accordingly. In total, 35 cases were referred for abdomino-pelvic
examinations. their description is provided in Table 2.

The total number of patients evaluated for FWB and Gynae/Obs was 29. Most of the pregnancies were inrange of

3 to 4%2 months of gestation. These were suspected to have Intra-uterine deaths (IUDs) and/or placental hemorrhage and were

referred accordingly. Among these cases, three 1UDs and two complete abortions were confirmed on U/S. One suspected

case of early pregnancy revealed no sonological signs of conception i.e. Decidual reaction etc. and was confirmed on

pregnancy test. The findings and confirmative tests are presented in Table 3.

One male patient was evaluated for deep venous thrombosis (DVT) on U/S lower limb. A clot popliteal vein was observed
in this case. Blood flow pattern could not be detected as we had Gray scale U/S machine.

The management was changed completely using U/S observations in 36% of the cases of chest examinations, 71.9% of the
cases of abdominal & pelvic examination and 75.8% of the cases of Gynae & Obstetrics. On cumulative scale the
management was altered in 52 (62%) out 87 cases based on U/S findings. Confirmatory tests were performed in 49 cases
which were in concordance with U/S findings.

o Table 3. Confirmatory Tests for
Table 1. Findings on U/S Chest Table 2. Findings on U/S Abdomen U/S findings
No. of % No. of % No. | %
pts pts of pts
Unilateral pneumothorax 1 4 Distended Urinary bladder 3 8.5 X - ray chest 14 | 28.6
Unilateral mild 3 12 Urinary bladder rupture 2 5.7 Diagnostic tap 8 |16.3
hemothorax Peritonitis due to perforation of 2 5.7 Tube thoracostomy 8 |16.3
Unilateral moderate 3 12 gut unilateral
hemothorax Blood clot in urinary bladder 2 5.7 Foley’s catheterization 7 143
Bilateral moderate 1 4 =
e Growth in colon 2 5.7 Tube thoracostomy 2 4.1
Unilateral 4 16 Gut distended with gasses 1 2.8 lI)EIIateratI. T
vacuation .

hemopneumothorax Absent bowel movements 1 2.8
Bilateral 2 8 (paralytic ileus) Laparotomy 2 4.1
hemopneumothorax Pneumoperitoneum 1 2.8 Flatus tube 1 |20
Consolidation 4 16
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Diaphragmatic injury 1 4 Cholelithiasis 1 2.8 Recommendations for 2 4.1
Surgical/sub-cutaneous 2 8 Enlarged prostate 2 5.7 ;(r’('ezfslzii‘;lpt);i‘blopsﬁ —t5s
emphysema Worms in small intestine 2 5.7 _ i
Normal U/S chest 4 16 - Urine D/R 1 2.0

Renal calculi 2 5.7

- Total 49 | 100

Total 25 100 Large renal cortical cyst 2 5.7

Cystitis 1 28 1 The facility was not available

Polycystic kidneys disease 1 2.8 there, on that occasion

Normal U/S abdomen 10 285 DIR, detailed report

Total 35 100 '

Discussion

In the current study we found ultrasound to be of significant diagnostic value in the settings of natural catastrophe. Among the
major challenges faced was inadequate experience with disaster medicine. The psychological consequences seem to be long-
lasting especially for those who have survived with elevated degree of exposure to trauma®. Agility and pro-activeness is
expected from field hospitals in their mode of functioning”.In the current study we found ultrasound to be of significant
diagnostic value in the settings of natural catastrophe. Among the major challenges faced was inadequate experience with
disaster medicine. The psychological consequences seem to be long-lasting especially for those who have survived with
elevated degree of exposure to trauma®. Agility and pro- activeness is expected from field hospitals in their mode of
functioning’.

When kinetic energy transfers to human body it frequently results in blunt trauma to chest. This may inflict severe injuries
including thoracic skeleton fractures, pleural space disintegration, pulmonary parenchymal laceration and mediastinal
structural damage. An organ-based assessment for thoracic trauma can be followed as a systematic approach. Conventional
radiography primarily helps in diagnosing thoracic trauma, accompanied by ultrasonic checkup of abdomen and pleura
(EFAST &FAST) one after another.

It has been established that CT scan serves as vital innovation for evaluation of thoracic trauma. Time consuming
procedures in critically traumatized patients are being replaced potentially by fast helical CT scanning. Itis helpful to spot
intraperitoneal fluid and free air, detect the level of solid organ injury, spot injuries of retroperitoneal and often useful in
deciding for conventional treatment. The time of patient to stay in CT scan room is reduced by rapidly performing helical
CT. Additionally; coronal and sagittal reconstruction images have been improved over the years; help is hence attained
in spotting ruptured diaphragm?®?2. Nonetheless, importance of U/S imaging in the absence/unavailability of CT scan is of
prime consideration®. Same was the case observed in our situation in Kashmir, Muzaffarabad where all other service
related to radiological modality was found. Extended focused assessment with sonography for trauma(EFAST) has
comparable utility as that of chest X-ray (CXR); the specificity of U/S rather exceeds in cases of occult pneumothoraces
(OPTXs)15. A previous study found U/S bbe comparable with CT scanning in assessment of OPTXs . Similarly
sonographic findings are more accurate in diagnosis of fractures as compare to radiography?’.

Despite advances in trauma care, significant morbidity and mortality exists which could be minimized provided all the
injuries are immediately identified. Mass disasters compound this challenge further due to delayed referral. Two treatable
factors are hypoxia and hypovolemia which may occur secondary to haemorrhage into the chest and abdomen.
Pneumothorax is also a frequent cause of preventable trauma death. Clinical examination is often limited and attending
physicians/surgeons often rely on radiological imaging'®2L. hthe current study, U/S findings significantly altered the
course of management in cases with pneumothorax. Besides diagnosis, U/S can be of great utility in therapeutic
interventions in such cases. An ultrasound-guided thoracentesis not only facilitates the procedure but improves its
safety?.

Feussner H & co-workers stated that lethality and morbidity of blunt abdominal trauma are directly dependent on the
immediately valid diagnostic work-up. Since blunt abdominal trauma usually occurs in the setting of multisystem injury
and patients are no longer cooperative, clinical methods of diagnosis are unreliable. Since the facilities to perform
ultrasound are provided in all emergency units and knowledge of ultrasonography is an essential part of surgical training,
contemporary diagnostic procedures like peritoneal lavage have almost completely lost their former important clinical
role. Similarly, diagnostic laparoscopy is, in contrast to abdominal perforations, no longer of importance?. Griffin XL
and co-worker found peritoneal lavage as a safe diagnostic strategy?*. We, hoever, did not perform any peritoneal lavage
because the sensitivity and specificity of ultrasonography in detection of free intraperitoneal fluid is over 90%?°. In our
case, the detection rate was 100%.

LMRJ Volume 1 Issue 2 39| Page



U/S is easy and quick to perform, it permits an accurate diagnosis with a low ratio of error. Particularly, it gives the chance to
operate in emergency patients with steady haemodynamic conditions and to follow up those with partial parenchymal lesions,
monitoring the clinical status in order to properly choose between conservative treatment and delayed surgery. Hence,
unnecessary laparotomies are now uncommon, and a wide array of interventional radiological techniques can be used to treat
abdominal emergencies without surgery?-2°. A major drawback of ultrasound is isoperator dependency, but when applied by
a proficient examiner using a goal-directed, time sensitive protocol, does not delay patient management and provides
diagnostic and therapeutic benefit®. In addition, a study performed by Abu- Zidan FM and co-workers at University hospital,
Kuwait, showed that the sensitivity was lesser in the hands of the surgeon than the radiologist (67% compared with 90%)3L,

Conclusion

We concluded that U/S imaging in establishing diagnosis has a pivotal importance in settings of natural disasters. U/S served
useful information in cases of abdomen, pelvis, gynecological/obstetric and thoracic trauma. The diagnostic modality,
however, did not prove to be of significant help in those with Head & Spinal injuries.

Acknowledgement
R.A.F. (Radiology Aid Foundation) an NGO at J.P.M.C., Karachi provided an automobile truck full of everyday life
necessities enabling us to stay at Muzaffarabad for eleven days. We acknowledge e orts of all the team members, both
local & foreigners, who worked with great devotion. We particularly acknowledge services provided by Dr. Miranda
Voss a general surgeon.

Conflict of Interest
We hereby declare that we do not have any conflict of interest related to publication of this article.

Grant Support Financial Disclosures
None

References

1. carovac A, Smajlovic F,Junuzovic D. Application of Ultrasound in Medicine. Acta  Informatica Medica.
2011;19(3):168-71.

2. Kopp JB, Ball LK, Cohen A, Kenney RJ, Lempert KD, Miller PE, Muntner P, Qureshi "N, Yelton SA. Kidney patient
care in disasters: lessons from the hurri- canes and earthquake of 2005Clin J Am Soc Nephrol. 2007 Jul;2(4):814-24.

3. Ventevogel P. From disaster to opportunity: the mental health care response to the October 2005 earthquake. J Pak
Psychiatr Soc 2005; 2: 59-61.

4. Sabri AA, Qayyum MA. Why medical students should be trained in disaster management: our experience of the Kashmir
earthquake. PLoS Med 2006; 3:382.

5. Dhar SA, Halwai MA, Mir MR, Wani ZA, Butt MF, Bhat Ml, et al. e Kashmir earthquake experi- ence. Eur J Trauma
Emerg Surg 2007;

6. Salcioglu E, Basoglu M, Livanou M. Long-term psychological outcome for non-treatment-seek- ing earthquake survivors
in Turkey. J Nerv Ment Dis 2003; 191:154-60.

7. Bozkurt M, Ocguder A, Turktas U, Erdem M. e evaluation of trauma patients in Turkish Red Crescent Field Hospital
following the Pakistan earthquake in 2005. Injury. 2007 Mar;38(3):290-7.

8. Uffmann M, Fuchs M, Herold CJ. Radiologic imaging of thoracic trauma Radiologe. 1998 Aug;38(8):683-92.

9. Low R, Diiber C, Schweden F, Lehmann L, Blum J, elen M. Whole body spiral CT in primary diagnosis of patients with
multi- ple trauma in emergency situations. Rofo. 1997 May;166(5):382-8.

10. Radwan MM, Abu-Zidan FM. Focussed Assessment Sonograph Trauma (FAST) and CT scan in blunt abdominal trauma:
surgeon's perspective. Afr Health Sci. 2006 Sep;6(3):187-90.

11. Poletti PA, Wintermark M, Schnyder P, Becker CD. Trau- matic injuries: role of imaging in the management of the
polytrau- ma victim (conservative expecta- tion). Eur Radiol. 2002 May;12(5):969-78.

LMRJ Volume 1 Issue 2 40| Page



12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Abu-Zidan FM, Sheikh M, Jadal- lah F, Windsor JA. Blunt abdom- inal trauma: comparison of ultrasonography and
computed tomography in a district general hospital. Australas Radiol. 1999 Nov;43(4):440-3.

Richardson MC, Hollman AS, Davis CF. Comparison of comput- ed tomography and ultrasono- graphic imaging in the
assessment of blunt abdominal trauma in children. Br J Surg. 1997. Aug;84(8):1144-6

Kirkpatrick AW, Sirois M, Laup land KB, Liu D, Rowan K, Ball CG, Hameed SM, Brown R, Simons R, Dulchavsky
SA, Hamiilton DR, Nicolaou S: Hand-held thoracic sonography for detecting post-traumatic pneumothoraces: the
Extended Focused Assessment with Sonog- raphy for Trauma (EFAST). J Trauma. 2004 Aug;57(2):288-95.

Rozycki GS, Pennington SD, Feliciano DV.  Surgeon-per- formed ultrasound in the critical care setting: its use as an
exten- sion of the physical examinationto  detect pleural effusion. J Trauma. 2001 Apr;50(4):636-42

Soldati G, Testa A, Sher S, Pigna- taro G, La Sala M, Silveri NG: Occult traumatic pneumothorax: diagnostic accuracy
of lung ultrasonography in the emergen- cy department. Chest. 2008 Jan;133(1):204-11.

Griffith JF, Rainer TH, Ching AS, Law KL, Cocks RA, Metreweli C: Sonography compared with radiography in revealing
acute rib fracture. AJR Am J Roentgenol. 1999 Dec;173(6):1603-9.

Gales H, Perry M. Is there a role for planned serial chest radio- graphs and abdominal ultrasound scans in the resuscitation
room following trauma? Ann R Coll Surg Engl. 2006 Oct;88(6):535-9

Dhar SA, Bhat MI, Mustafa A, Mir MR, Butt MF, Halwai MA, Tabish A, Ali MA, Hamid A. Damage control orthopaedics'
in patients with delayed referral to a tertiary care center: experience from a place where Composite Trauma Centers do
not exist. J Trauma Manag Outcomes. 2008 Jan 29;2:2.

Sule AZ, Kidmas AT, Awani K, Uba F, Misauno M. Gastrointesti- nal perforation following blunt abdominal trauma. East
Afr Med J. 2007 Sep;84(9):429-33

Sule AZ, Kidmas AT, Awani K, Uba F, Misauno M. Gastrointesti- nal perforation following blunt abdominal trauma.
East Afr Med J. 2007 Sep;84(9):429-33.

Rozycki GS, Cava RA, Tchorz KM. Surgeon-performed ultrasound imaging in acute surgical disorders. Curr Probl
Surg. 2001 Mar;38(3):141-212.

Feussner H, Papaziogas W, Siewert JR. Modern diagnostic workup of blunt abdominal trauma: Chirurg.1999
Nov;70(11):1246-54

Griffin XL, Pullinger R. Are diagnostic peritoneal lavage or focused abdominal sonography for trauma safe screening
investi- gations for hemodynamically stable patients a er blunt abdomi- nal trauma? A review of the litera- ture. J
Trauma. 2007 Mar;62(3):779-84.

Paajanen H, Lahti P, Nordback I. Sensitivity of transabdominal ultrasonography in detection of intraperitoneal f I uid in
humans. Eur Radiol. 1999;9(7):1423-5.

McLoughlin RF, Mathieson JR. Imaging and intervention in abdominal emergencies. Baillieres Clin Gastroenterol. 1995
Mar;9(1):1-19.

Marinoni R, Lamaro S, Serao A, Davoli E, Innocenti P, Pace A, Picardi C. The role of echography in assessing abdominal
trauma: the experience of 1750 cases: G Chir. 1993 Mar;14(3):190-3.

El Abdullah HD, Dar MA, Shukla AK. e evaluation of the role of ultrasonography and ultrasound-guided aspiration as
an initial screening test in blunt abdominal trauma. Ann Saudi Med. 1996 May;16(3):300-3

Cardi F, Bucceri A, Petralia G, Catalano F, Catania G. Role of ultrasonography in abdominal surgical emergencies. Our
experi- ence: Ann Ital Chir. 1996 Jan-Feb;67(1):61-4.

Busch M. Portable ultrasound in pre-hospital emergencies: a feasibility study. Acta Anaesthesi- ol Scand. 2006
Jul;50(6):754-8.

Abu-Zidan FM, Zayat I, Sheikh M, Mousa I, Behbehani A. Role of ultrasonography in blunt abdomi- nal trauma: a
prospective study. Eur J Surg. 1996 May;162(5):361-5.

LMRJ Volume 1 Issue 2 41 |Page



LMRJ Volume 1 Issue 2 42 |Page



