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INTRODUCTION: Traumatic diaphragmatic injuries are rare complications resulting from a thoracicabdominal blunt 
or penetrating trauma. Left-sided diaphragmatic injuries are more commonly reported in literature. Bilateral injuries are 
extremely rare, occurring in about 3% of the patients and just few cases reported in literature. Traumatic diaphragmatic 
hernias are definitely a marker of a severe trauma, in fact diaphragmatic injuries are often related to thoracic and 
abdominal organs injuries. Sometimes the classic clinical signs and symptoms of diaphragmatic injuries may initially 
not be present so that definitive evaluation is delayed or even missed.
CASE REPORT  A 20 year old male presented to emergency department with multiple stab wound over left side of chest 
back and forearm. All routine investigations X RAY USG ABDOMEN AND HRCT THORAX was advised. Diagnostic 
laparotomy was done under GA. Primary repair of left dome of diaphragm with silk 2-0 in horizontal mattress manner. 
ICD insertion was done on left side.
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INTORDUCTION
Traumatic diaphragmatic injuries are rare complications 
resulting from a thoracic-abdominal blunt or penetrating 
trauma. Since diaphragmatic injuries are quite uncommon in 
trauma, with a reported incidence in literature between 0.8% 
and 8% [1], the true incidence of abdominal organ herniation 
is unknown, also because many cases remain undiagnosed. 
The blunt vs. penetrating trauma ratio is widely variable 
geographically [1–3]. Male people, especially aging from 30 
to 45 y.o. are most frequently involved [1,3,5]. According to 
AAST (American Association for the Surgery of Trauma) 
Classification (Table 1), diaphragmatic injuries are clustered 
into 5 grades: I (Contusion); II (Laceration <2 cm); III 
(Laceration 2–10 cm); IV (Laceration >10 cm with tissue loss 
<25 cm2); V (Laceration with tissue loss >25 cm2) [4]. Left-
sided diaphragmatic injuries are more commonly reported in 
literature (60–70%) [3,5], probably due to the protective 
effect of the liver on the right side or a left-side embryologic 
weakness [1,3,5], and mostly get complicated involving 
stomach, colon and spleen [5]. On the other hand, right-sided 
wounds, accounting about 30–40%[3,5], requires higher 
energy (i.e. high speed collisions) and involve liver or colon. 
Bilateral injuries are extremely rare, occurring in about 3% of 
the patients and just a few cases reported in literature [1]. 
Blunt trauma typically produces large radial tears (5–15 cm), 
most often located in the left postero-lateral region of the 
diaphragm [5]. On the other hand, penetrating trauma usually 
generates small linear incisions or holes (<2 cm in size) [5]. 
An abrupt change in intraabdominal pressure (i.e. motor 
vehicle crashes; falls from height), shearing and avulsion are 
the main mechanisms of diaphragmatic injuries in 
blunttrauma [1,5]. Furthermore the higher pressure gradient 
across diaphragm contributes to the initial injury and to the 
herniation of abdominal organs as well. Hence, because 
oftheir own pathophysiology, traumatic diaphragmatic 
hernias can be considered definitely a marker of a severe 
trauma. In fact diaphragmatic injuries are often related to 
thoracic and abdominal organs injuries (aorta, kidney, hollow 
viscera, liver, lung, spleen, pelvic and rib fractures) and 
severe complications (DVT/PE, hemo-pneumothorax, 
pneumonia, respiratory distress, sepsis), with a high mortality 
rate reported in literature (20%) [1]. Nevertheless sometimes 
the classic clinical signs and symptoms of diaphragmatic 
injuries may initially not be present or associated damages 
may be so severe that definitive evaluation is delayed or even 
missed [1,3,5]. Thus the diaphragmatic wound will become 
larger and herniation of abdominal organs more likely, 
producing respiratory distress or bowel obstruction or 
strangulation [3,5]. Radiological imaging plays a central role 
in diagnosis. Plain chest X-ray and FAST ultrasound, although 
represent the most accessible and first line imaging modality 
in the trauma patients, have a poor accuracy (nonspecific 

alterations in only 20%–50% of the patients - i.e. interruption 
of diaphragm silhouette, hemidiaphragm elevation, costo-
phrenic sulcus obliteration or distorted diaphragmatic 
profile) [5,6]. The only direct sign is represented by the 
visualization of herniated bowels or the nasogastric tube into 
the thoracic cavity [5,6]. For this reason, whole-body contrast 
CT scan with multiplanar reconstructions is nowadays the 
imagingmodality of choice. Thanks to its high accuracy 
(60%–90% sensitivity and 70%–100% specificity)[5,6], it is 
able to directly detect diaphragmatic lesions, herniated 
bowels or indirect signs (i.e. “dangling diaphragm sign”, 
“collar sign” and “hump and band” sign) [6]. When equivocal 
findings on imaging studies are present and conservative 
management (NOM) is not suitable, exploratory laparoscopy 
achieve 90–100% sensibility and specificity in detecting 
diaphragmatic injuries [1,5,7]. Furthermore in selected 
patients, laparoscopic repair of diaphragmatic injuries is safe 
and feasible when performed by highly skilled surgeons 
[5,7–10].

CASE REPORT
Table 1 Diaphragm Injury Scale (from Moore EE et al. Organ 
injury scaling. IV: Thoracic vascular, lung, cardiac, and 
diaphragm. J Trauma. 1994 Mar;36(3):299–300).

Diaphragm Injury Scale
Grade*  Description of injury
I.  Contusion
II.  Laceration <2 cm
III            Laceration 2–10 cm
IV            Laceration >10 cm with tissue loss (<25 cm2)
V             Laceration with tissue loss >25 cm2

* Advance one grade for bilateral injuries up to grade III.

Table 2 Abbreviated Injury Scale - AIS (from Copes WS et al. 
Progress in Characterising Anatomic Injury, In Proceedings of 
the 33rd Annual Meeting of the Association for the 
Advancement of Automotive Medicine, Baltimore, MA, USA 
205–218).

Abbreviated Injury Scale (AIS)
AIS Score.     Grade
1                     Minor
2                     Moderate
3.                    Serious
5 .                   Critical
6.                    Unsurvivable

Table 3 ISS Score: A2 + B2 + C2 (from Baker SP et al. The injury 
severity score: a method for describing patients with multiple 
injuries and evaluating emergency care. J Trauma.1974 Mar; 
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14(3): 187–96).

Injury Severity Scale (ISS)
Region.                                         AIS Score
Head and neck                           1-2-3-4-5-6
Face                                             1-2-3-4-5-6
Chest.                                          1-2-3-4-5-6
Abdomen.                                  1-2-3-4-5-6
Extremity (including pelvis)    1-2-3-4-5-6
External                                      1-2-3-4-5-6

CASE REPORT
A 20 year old male patient presented to emergency 
department with alleged history of penetrating injury by 
sharp object. On clinical examination multiple stab wound 
over left forearm , stab wound over left midaxillary line at level 
of 9-10 rib. Stab wound on left side of upper back(paraspinal 

thregion) at level of 10-11  rib multiple abrasions over right mid 
thigh. After resuscitation and supportive management she 
underwent blood routine investigation and chest and 
abdomen x ray. Suspicious lesion noted near left dome of 
diaphragm. USG abdomen was normal. HRCT thorax was 
advised which suggestive of loculated hydro pneumothorax 
seen in left lower lobe of lung paranchymal opacity seen in 
left lower lobe of lung suggest lung contusion. Pneumom 
ediastinum was noted. Subtle linear defect with air foci are 
seen posterior inferior chest wall. Patient was vitally stable 
and no any clinical sign of respiratory distress or bowel 

thobstruction. ICD insertion was done on 5  intercostal space at 
midaxillari line and fixed with silk 2-0 at 10.

SURGICAL INTERNVENTION
We decided to perform  diagnostic laparotomy under GA  
WITH 10-12 CM midline incision.  Abdominal cavity 
examined. Bowel walk was done. Bowels were normal under 
vision. 8 CM defect was seen in muscular part of left dome of 
diaphragm. Triangular ligament of liver was cut and left lobe 
of liver mobilised. Spleen was mobilised downwards with 
splenic flexure of colon. 2 stay sutures was taken beyond 
defect of diaphragm with silk 2-0. Primary closure of 
diaphragm was done by ethilon 2-0 in horizontal mettress 
manner. ADK  no. 32 was placed in pelvic cavity and fixed with 
silk 2-0. Hemostasis achieved. Abdomen closed layer by 
layer. Closure of stab wound over chest back and forearm 
closed layer by layer. Patient shifted to ICU for intensive care 
and supportive management. On post operative day 3 patient 
was shifted to ward. ADK drain and RT was removed on post 
operative day 3. Patient was shifted to sips orally to liquids on 
post operative day 3. Follow up x ray weredone daily. ICD was 
removed on post operative day 5. Patient was discharged on 
POD 5.

DISCUSSION
The diaphragm is the principle muscle of respiration. With the 
contraction of striated muscle fibers it carries more than 70% 

of the work creating a negative intrathoracic pressure which is 
necessary for the proper performance of respiratory 
mechanics, as well as encouraging proper venous return to 
the heart. The integrity of the diaphragm separates the chest 
cavity from abdominal positive pressure, which ensures 
proper maintenance of the different pressure regimes of the 
two chambers, and prevents the migration of the abdominal 
organs into the chest. A laceration of the diaphragm produces 
an alteration of these physiological mechanisms with 
possible migration of the abdominal viscera into the thorax 
and the disappearance of the thoraco-abdominal pressure 
gradient which causes alteration of respiratory mechanics, 
compression of the vena cava with reduced venous return to 
the heart, and consequential respiratory failure and 
cardiovascular collapse [17]. Diaphragmatic rupture is a 
potentially lethal clinical condition for the patient and a 
delayed or missed diagnosis causes high mortality with this 
type of trauma [11]. In literature, the first description of 
diaphragmatic trauma dates back to the sixteenth century 
when in 1853 Bowditch described a diaphragmatic injury, in a 
dead victim of a gunshot penetrating trauma, during the 
autopsy[14). The first repair with favorable outcomes of a 
penetrating diaphragmatic injury was described by Riolfi in 
1886, while in 1900 Walker published the first repair of 
traumatic diaphragmatic gunshot lesion with favorable 
outcomes [18]. It is difficult to accurately estimate the real 
incidence of diaphragmatic injuries due to delayed or missed 
diagnosis and pre-hospital deaths [11]. 

Approximately 5% of patients with abdominal trauma at the 
time of thoracotomy or laparotomy have a diaphragmatic 
injury [12]. They are mainly caused by blunt trauma of the 
chest and abdomen (75%) and more rarely by stabbing (25%) 
[13]. Diaphragmatic injuries mainly affect the male sex (M/F 
ratio 3:1) generally occur following closed thoracoabdominal 
trauma and more rarely penetrating trauma [19]. Mortality 
rate ranges from 1% to 28%; this high percentage depends 
upon frequency of associated injuries but also on the delay 
between diagnosis and the traumatic event [13]. 
Diaphragmatic injuries frequently occur during automobile 
accidents; frontal impact causes an increase of intra-
abdominal pressure resulting in a lesion in the radial wall 
posterolateral to the diaphragm [13]. Side impacts also may 
be associated with lesions of the liver or spleen in 96% of 
cases [19]. Diaphragmatic injuries during penetrating trauma 
of the abdomen are extremely rare, making up 25%, of which 
20% from gunshot and 5% from weapon [13]. In the course of 
penetrat ing trauma to  the abdomen smal l  s ized 
diaphragmatic lesions are often created, which may initially 
remain undetected and determinate the onset of a 
diaphragmatic hernia. Right hemidiaphragm trauma is less 
frequent than left trauma (with a ratio of 1:3) and also is 
diagnosed with greater delay. This is due to the protective 
function of the liver which lies on the right abdominal surface 
preventing herniation of the abdominal viscera into the 
thorax [17]. Furthermore, many studies performed on 
cadavers show that during closed trauma the pressure 
required to determine a lesion of the left hemidiaphragm is 
less than that required for the right side. [20]. Any 
discontinuity of the diaphragm leads to alterations of 
mechanical respiration and circulatory collapse until cardio 
circulatory system [21]. In severe multiple trauma with patient 
in a state of shock, respiratory failure and/or coma, 
diaphragmatic injuries can be misunderstood, as often the 
attention of the medical team is on damage to other organs 
which often occur in the course of this type of trauma. In acute 
phases, diaphragmatic rupture usually occurs with 
thoracoabdominal pain, hypotension, hemodynamic 
instability, dyspnea, and cyanosis. Hemodynamic instability 
and shock are often the result of associated injuriesand 
bleeding of the diaphragmatic muscle injury [22]. When the 
diaphragmatic lesion is small, it may go unrecognized for 
several hours, weeks or even months and manifest late and 
progressively as a diaphragmatic hernia with the appearance 
of typical symptoms of intestinal obstruction, tachycardia, 
dyspnea [23]. Small injury of the right hemidiaphragm may 
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even remain undetected due to the protective function 
offered by the liver, which prevents bowel herniation into the 
thorax cavity. There is rarely herniation of the liver [24]. 
Preoperative diagnosis of diaphragmatic injury still 
represents a diagnostic challenge for the radiologist. The 
high mortality of this trauma is also linked to the difficulty of 
studying this anatomical site in emergency conditions [11]. In 
a chest x-ray, a diaphragmatic injury should be suspected 
when the hemidiaphragm is not correctly placed. The specific 
signs of a diaphragmatic lesion on chest x-rays are 
represented by the presence of air-fluid levels in the chest 
and the salience of a hemidiaphragm compared to the 
contralateral side. Chest x-ray has a diagnostic accuracy of 
less than 40% and can only detect indirect signs described, 
the absence of which does not rule out a diaphragmatic lesion 
[25]. Diagnostic accuracy is four times greater for lesions of 
the left hemidiaphragm (42%) compared to the right (17%) 
[16]. Chest x-ray has been replaced by computed 
tomography (CT) which has a diagnostic sensitivity of 50% for 
right hemidiaphragm lesions and of 70% for the left side ones. 
It allows the physician to see any dis-continuity of the 
diaphragmatic profile and the presence of loops or omentum 
in the thoracic cavity, as well as the presence of 
hemoperitoneum and hemothorax [25]. 

Historically, CT showed poor visualization of the diaphragm 
due to motion of the muscle itself, but the advent of 
multiphasicspiral CT has led to a sensitivity of 80% and a 
specificity of 90% [26]. CT is a valuable diagnostic tool, 
readily available in trauma centers and executable in 
hemodynamically stable patients with multiple trauma. In 
hemodynamically unstable patients, ultrasound (US), and in 
particular FAST in real time can demonstrate the absence or 
reduced motility of the diaphragm suggestive of lesions of the 
muscle itself, with an accuracy of 30%. In addition, the US can 
identify the presence of indirect signs such as hemothorax 
and hemoperitoneum [27]. Magnetic resonance imaging 
(MRI) has a sensitivity and specificity of 95% in identifying a 
diaphragmatic lesion, it is not always available in emergency 
rooms, but extremely helpful in the diagnosis of post-
traumatic diaphragmatic hernias [28]. Thus, in the absence of 
a bowel herniation through the lesion, it is very difficult to 
diagnose a diaphragmatic lesion with the conventional 
images that are readily available in emergency conditions 
[29]. This observation is even more valid when penetrating 
injuries affect the right upper quadrant of the abdomen. In 
these cases, the liver, due to its particular anatomical position, 
stands between the lesion and the viscera preventing 
diaphragmatic herniation of the latter into the chest through 
the opening in the diaphragm, accounting for the delay in 
diagnosis of this type of diaphragmatic injury [30]. In this 
case, there are indirect signs such as effusion into the thorax 
and abdomen, principally if there is a lacerated liver (98% of 
cases) and the presence of subdiaphragmatic air in the 
abdomen. In hemodynamically stable patients with 
penetrating injury of the abdomen in which there is a strong 
clinical suspicion of diaphragmatic hernia, laparoscopy is 
indicated as, in addition to having a diagnostic role [15,31] 
inidentifying the presence of associated lesions, when 
possible, it also allows repair of the torn diaphragm with a 
non-absorbable suture sutures [15]. In hemodynamically 
unstable patients a midline laparotomy is the recom-mended 
approach as it allows exploration of the entire abdominal 
cavity. The diaphragmatic lesion is repaired with non-
absorbable suture after placement of chest tube. InIn 
countries with a low incidence of inter-personal violence, 
stab wound diaphragmatic injury is particularly rare, in 
particular involving the right hemidiaphragm. Dia- 
phragmatic injury may be underestimated due to the 
presence of concomitant lesions of other organs, to a state of 
shock and respiratory failure, and to the difficulty of 
identifying diaphragmatic injuries in the absence of high 
sensitivity and specific diagnostic instruments. Diagnostic 
delay causes high mortality with these traumas with insidious 
symptoms. A diaphragmatic injury should be suspected in the 
presence of a clinical picture which includes hemothorax, 

hemoperitoneum, anemia and the presence of sub 
diaphragmatic air in the abdomen.

Disclaimer
The paper has been reported in line with the SCARE criteria 
[32].

This research has received no external funding. 
The authors declare
no conflict of interest.

Funding
The authors declare no externalfunding and no sponsor 
involvement.

Ethical approval
Ethical approval exemption was given for this study.

Consent
Written consent was obtained by the patient for publishing 
this case report.

REFERENCES
[1]  K.A. Fair, N.T. Gordon, R.R. Barbosa, S.E. Rowell, J.M. Watters, M.A. Schreiber, 

Traumatic diaphragmatic injury in the American College of Surgeons 
National Trauma Data Bank: a new examination of a rare diagnosis, Am. J. Surg. 
209 (May (5)) (2015) 864–868, discussion 868-9.

[2]  C. Corbellini, S. Costa, T. Canini, R. Villa, E. Contessini Avesani, Diaphragmatic 
rupture: a single-institution experience and literature review, Ulus. Travma 
Acil Cerrahi Derg. 23 (September (5)) (2017) 421–426.

[3]  A.M. Zarour, A. El-Menyar, H. Al-Thani, T.M. Scalea, W.C. Chiu, Presentations 
and outcomes in patients with traumatic diaphragmatic injury: a 15-year 
experience, J. Trauma Acute Care Surg. 74 (June (6)) (2013) 1392–1398, quiz 
1611.

[4]  E.E. Moore, M.A. Malangoni, T.H. Cogbill, S.R. Shackford, H.R. Champion, G.J. 
Jurkovich, J.W. McAninch, P.G. Trafton, Organ injury scaling. IV: thoracic 
vascular, lung, cardiac, and diaphragm, J. Trauma 36 (March (3)) (1994) 
299–300.

[5]  D. Bosanquet, A. Farboud, H. Luckraz, A review diaphragmatic injury, Respir. 
Med. CME 2 (2009) 1–6.

[6]  M. Bonatti, F. Lombardo, N. Vezzali, G.A. Zamboni, G. Bonatti, Blunt 
diaphragmatic lesions: imaging findings and pitfalls, World J. Radiol. 8 (10) 
(2016) 819–828.

[7]  V. Mandalà, A. Mirabella, The role of laparoscopy in emergency abdominal 
surgery, Spring 23 (2012) 190–199.

[8]  B.D. Matthews, H. Bui, K.L. Harold, K.W. Kercher, G. Adrales, A. Park, R.F. Sing, 
B.T. Heniford, Laparoscopic repair of traumatic diaphragmatic injuries, Surg. 
Endosc. 17 (February (2)) (2003) 254–258. [9] S. Xenaki, K. Lasithiotakis, A. 
Andreou, E. Chrysos, G. Chalkiadakis, Laparoscopic repair of posttraumatic 
diaphragmatic rupture. Report of three cases, Int. J. Surg. Case Rep. 5 (9) 
(2014) 601–604.

10.  D. Iadicola, P. De Marco, S. Bonventre, E.M. Grutta, G. Barletta, L. Licari, G. 
Gulotta, Bowel wall thickening: inquire or not inquire? Our guidelines, G. 
Chir. 39 (January-February (1)) (2018) 41–44. rences

11.  Duzgun AP, Ozmen MM, Saylam B, Coskun F: Factors influencing mortality in 
traumatic ruptures of diaphragm. Ulus Travma Acil Cerrahi Derg 2008, 
14(2):132–138.

12.  Lewis JD, Starnes SL, Pandalai PK, Huffman LC, Bulcao CF, Pritts TA, Reed MF: 
Traumatic diaphragmatic injury: experience from a level I trauma center. 
Surgery 2009, 146(4):578–584.

13.  Clarke DL, Greatorex B, Oosthizen GV, Muckart DJ: The spectrum of 
diaphragmatic injury in a busy metropolitan surgical service. Injury 2009, 
40:932–937

14.  Bowdich HI: Diaphragmatic hernia. Buffalo Mad J 1853, 9:65–94.
15.  O'Malley E, Boyle E, O' Callaghan A, Coffey JC, Walsh SR: Role of laparoscopy 

in penetrating abdominal trauma: a systematic review. World J Surg 2013, 
37(1):113–22.

16.  Toro A, Mannino M, Reale G, Di Carlo I: TachoSil in abdominal surgery: a 
review. J Blood Med 2011, 2:31–36.

17.  RamonVilallonga V, Pastor L, Alvarez R, Charco M, Armengol S, Navarro A: 
Right-side diaphragmatic rupture alter blunt trauma. An Unusual entity WJES 
2011, 6–3.

18.  Hedblom CA: Diapragmatic hernia. JAMA 1925, 85:947–953.
19.  Morgan BS, Atcyn-Jones TW, Garner GP: Traumatic diaphragmatic injury. J R 

Army Med Corps 2010, 156(3):139–144.
20.  Boulanger BR, Mizman DP, Rosati C, Rodriguez A: A comparison of right and 

left blunt traumatic diaphragmatic rupture. J Trauma 1993, 35:255–260.
21.  Sacco R, Quitadamo S, Rotolo N, Di Nuzzo D, Mucilli F: Traumatic 

diaphragmatic rupture: personal experience. Acta Bio Medica 2003, 
74:71–73.

22.  Okada M, Adachi H, Kamesaki M, Mikami M, Ookura Y, Yamakawa J, Hamabe Y: 
Traumatic diaphragmatic injury: experience from a tertiary emergency 
medical center. Gen Thorac Cardiovasc Surg 2012, 60:649–654.

23.  Goi G, Callegaro D, Villa R, Moroni E, Bondurri A, Danelli P: Large-bowel 
obstruction as a result of occult diaphragmatic hernia 11 years after injuries. 
Ann Ital Chir 2012, 83(5):425–428.

24.  Kuppusamy A, Ramanathan G, Gurusamy J, Ramamoorthy B, Parasakthi K: 
Delayed diagnosis of traumatic diaphragmatic rupture with herniation of the 
liver: a case report. Turk J Trauma Emerg Surg 2012, 18(2):175–177.

25.  Matsevych OY: Blunt diaphragmatic rupture: four year's experience. Hernia 
2008, 12:73–78.

26.  Stein DM, York GB, Boswell S, Shanmuganathan K, Haan M, Scalea TM: 
Accuracy of computed tomography scan in the detection of penetrating 

www.worldwidejournals.com 127

PARIPEX - INDIAN JOURNAL F RESEARCH | O October - 202Volume - 10 | Issue - 10 | 1 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex



128 www.worldwidejournals.com

diaphragm injury. J Trauma 2007, 63(3):538–543.
27.  Boussuges A, Gole Y, Blanc P: Diaphragmatic motion studied by M-mode 

ultrasonography: method, reproducibility and normal values. Chest 2009, 
135(2):391–400.

28.  Sanmuganathan K, Mirvis SE, White CS, Pomerantz SM: MR imagining 
evaluation of hemidiaphragms in acute blunt trauma: experience with 16 
patients. AJR 1996, 167:397–402.

29.  Leppaniemi A, Haapiainen R: Occult diaphragmatic injuries causated by stab 
wouds. J Trauma 2003, 55:646–650.

30.  Desser TS, Edwards B, Hunt S, Rosenberg J, Purtill MA, Jeffrey JB: The dangling 
diaphragm sign: sensitivity an comparison with existing CT signs of blunt 
traumatic diaphragmatic rupture. Emerg Radiol 2010, 17:37–44.

31.  Agrusa A, Romano G, Di Buono G, Dafnomili A, Gulotta G: Laparoscopic 
approach in abdominal emergiences: a 5-year experience at single centre. G 
Chir 2012, 33:400–403.

32.   R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A.J. Fowler, D.P. Orgill, SCARE 
Group, The SCARE 2018 statement: updating consensus surgical CAse Report 
(SCARE) guidelines, Int. J. Surg. 60 (December) (2018) 132–136.

PARIPEX - INDIAN JOURNAL F RESEARCH | O October - 202Volume - 10 | Issue - 10 | 1 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex


