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Rare penetrating abdominal injury caused by falling from height: Miraculously good prognosis
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Fall from height causing penetrating abdominal visceral injuries is rare condition leading to abdominal multiorgan damage. It carries high mortality. A case of construction site worker sustaining penetrating visceral injuries by falling from height leading to impalement of steal bar from anus presented to our hospital and managed by timely evacuation from site of accident to hospital, resuscitations, radiological investigations and multi-Disciplinary team management lead to successful outcome. Our protocol for such cases will be discussed with references.
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Introduction

Penetrating abdominal injury is a type of serious trauma that is extremely challenging in clinical work, often accompanied by multiple organ damage and dysfunction, massive bleeding, hemodynamic instability and even respiratory and circulatory failure (1). It is usually complicated, urgent, and critical, the treatment of patients with penetrating injuries is rugged and arduous. Due to the special anatomical structure of the human body, choosing the appropriate surgical method according to the patient's body injury will maximize the chance of successful rescue. This article describes an extremely rare case of a construction site worker sustaining penetrating visceral injuries by falling from height leading to impalement of steal bar from anus presented to our hospital, this patient was rescued by the multidisciplinary team of our hospital and had an excellent prognosis, which will guide the field of emergency and critical care medicine.



Case presentation

A 59-year-old male patient who works as a construction worker was admitted to the First Affiliated Hospital of Gannan Medical University on the evening of February 27, 2021 with the main complaint of “falling from a height half an hour ago”. The patient accidentally fell from a height on the construction site half an hour before admission, and the steel bar was impaled from the anus. The patient was sent to the hospital by ambulance and then was transferred from the emergency department to intensive care unit (ICU). The patient was in poor mental state and physical activity was limited. Physical examination on admission showed body temperature (T): 36.5 °C, pulse (P): 112 beats/min, respiration (R): 20 beats/min, blood pressure (Bp): 123/80 mmHg, conscious, in the right lateral decubitus position, cardiopulmonary physical examination was unremarkable. It showed obvious abdominal tenderness and positive percussion pain in the right kidney area. An inserted steel bar is visible at the anus (Figure 1).
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FIGURE 1
An inserted steel bar is visible at the anus.


This patient was provided with a full abdominal CT scan + enhancement + post-processing (image reconstruction), the results of CT (Figure 2) showed that metal penetrating injury of left perineum, pelvis, left sacrum and ilium, the left internal iliac artery distal segment was not clearly displayed due to the artifact, and the relationship with the foreign matter was difficult to assess.
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FIGURE 2
Abdominal CT scan + enhancement + post-processing (image reconstruction) showed that metal penetrating injury of left perineum, pelvis, left sacrum and ilium, the left internal iliac artery distal segment was not clearly displayed due to the artifact, and the relationship with the foreign matter was difficult to assess.


Investigations after admission lead to diagnosis of Penetrating abdominal injury, Digestive tract perforation? And may be other unknown injuries. The patient required multi disciplinary care in Intensive care unit. At 22:00 on February 27, 2021, laparotomy required to explore for urinary tract injury, vascular and nerve exploration and sacroiliac fracture open reduction under general anesthesia. The steel bar did not damage the artery, the foreign matter of the steel bar was gradually and slowly removed. Bladder and left ureter did not show any injury. Air inflation of rectosigmoid large bowel area required to find a 1.5 cm perforation was found at the junction, requiring cleaning the pelvis and bridge colostomy, the cystoscopy performed to rule out damage to bladder. The patient required Post operative care in ICU and mechanical ventilation for respiratory support monitoring. The first day after the operation, colostomy was working and intrabdominal drainage tube produced minimal fluid. The post operative diagnosis was revised to 1. Penetrating injury (perineal rectum-sacrum-iliac rebar penetration injury); 2. perforation of sigmoid colon; 3. Acute localized peritonitis. On March 1, 2021, the patient was extubated, stable near normal vital signs, transferred to the general ward. On March 2, the patient was instructed to have a liquid diet and strengthen nutrition, and the patient recovered and was discharged from our hospital on March 12, 2021. The closure of stoma was planned after undergoing CT scan of Pelvis and Abdomen, Barium Enema. Post operative period was uneventful. The living conditions and social activities of the patient were acceptable, and we were delighted to learn that he was able to perform some daily tasks.



Discussion

Construction workers often suffer from penetrating injuries due to falling, mechanical collapse or other means originated from special working environment and lack of adequate protective equipment (2, 3). Penetrating injuries can be classified into two major categories, one is the body injury caused by the body striking a stationary object, and the other is the penetrating injury caused by the moving object penetrating the stationary body (4). The rare case presented in this article is the first type of penetrating abdominal injury caused by a fall from heights on the construction site onto ground rebar.

Cases of death and body damage caused by penetrating injuries are still rare in mainland China (5, 6). Since penetrating injuries are mostly caused by heterogeneous trauma mechanisms, penetrating injuries in European and American countries were mostly caused by violent crimes such as gunshot wounds or metal knife stabbing injuries; conversely, penetrating injuries caused by car accidents or industrial injuries were more common in the Asian population (7, 8). No matter what the cause of the injury is discussed, the physical damage caused by penetrating injury may be fatal and it is arduous to save the life of the injured person through clinical treatment or intervention.

Patients with penetrating injury were associated with a 3% increase in mortality for every additional minute of waiting in the emergency department without any treatment (9). In addition, the high mortality rate of penetrating injuries caused by various external factors is not only related to this severe type of trauma, but also to the treatment at the scene of the incident. The first-hand medical handling of the patients who suffered from penetrating injuries and the operation process during transportation may be accompanied by some wrong operations or rescue measures, which may aggravate the physical condition and lead to fatal and irreversible damage to these patients (10, 11).

Nevertheless, the penetrating abdominal injury is part of the trunk injury, it may caused progressive dyspnea, and are in critical condition and hemodynamically unstable. And it is more critical and safer to transfer to the operating room for surgery as soon as possible than to bluntly remove penetrating foreign bodies in the emergency department or rescue scene. After all, abdominal visceral injury is still an indication for emergency laparotomy (12). After the patient in this article was admitted to the hospital, we perfected the necessary examinations for him, we immediately organized a hospital-wide MDT expert discussion, and made a clinical decision in a short period of time. However, in critically penetrating patients with the “fatal triad” of hypothermia (<34 °C), acidosis (pH < 7.2), and coagulopathy, clinical emergency measures such as rapid rehydration, debridement, hemostasis, intra-abdominal packing, and avoiding further contamination and spread should be performed as soon as possible, and the above-mentioned emergency treatment measures should be urgent (13).

The CT imaging reconstruction of abdominal organ injury is particularly critical in identifying abdominal organ and tissue damage, and also provides guidance for the repair of abdominal organ damage during surgery. Correspondingly, penetrating abdominal trauma often causes rupture of the gastrointestinal tract, intra-abdominal infection is inevitable due to the abundant blood flow in the abdominal cavity and the use of antibiotics and thorough debridement are especially necessary. It is worth noting that penetrating trauma of the abdominal cavity is caused by external force, it often causes muscle and fascia injury and dysfunction, and then abdominal hernia occurs (14), although it is extremely rare, it should also be noted that this rare of late complications. Besides, non-surgical conservative management is not unwise for patients with penetrating abdominal trauma, provided that there is no major organ damage and risk of infection or hemorrhagic shock, whereas the presence of peritonitis and the need for resection of abdominal organ damage are indications for emergency surgery (exploratory laparotomy) when hemodynamic instability (15, 16). Whether antibiotics should be used prophylactically before or after surgery is still controversial for patients with penetrating abdominal trauma, the benefit or harm of prophylactic use of antibiotics in reducing complications such as sepsis, intra-abdominal abscess, and wound infection needs to be considered by clinicians which based on clinical and evidence-based medical evidence (17).

We describe an extremely rare case of penetrating abdominal trauma caused by a fall from a height, interestingly, the steel bar ingeniously bypassed the large blood vessels, parenchymal organs and nerves, and vertebral bodies of the abdominal cavity, and only caused the rupture and perforation of the sigmoid colon. In addition, the patient underwent surgery within a short period of time after injury, which prevented the spread of infection. Perhaps the above-mentioned “coincidences” are what led to the miraculously good prognosis of this patient. It is meaningful to create an emergency green path for patients with penetrating abdominal injuries, it saves the time and process of rescue for those patients, thereby saving the lives of the patients. Correspondingly, the evaluation and rescue in the rescue team is also particularly critical, each member of the rescue team plays an paramount role in the pain management, psychological counseling, and doctor-patient communication (18).



Conclusion

Penetrating abdominal trauma is extremely rare in clinical work, and is usually difficult to treat and has a high mortality rate. A multidisciplinary team including emergency medicine, critical care medicine, internal medicine and surgery has played an indispensable role in providing rescue procedures and smooth and timely diagnosis and treatment procedures for the patients with penetrating abdominal injuries. It greatly improves the quality and speed of rescue, which is extremely important for improving patient outcomes. Just like the patient reported in this paper, he recovered well and had a good prognosis without any complications after various professional treatments. In short, in addition to providing a safe and potentially low-risk working environment for construction workers, training a qualified first aid team and forming a professional rescue team are also critical. The case sharing in this article is expected to bring new guidance and thinking to the medical practice of penetrating abdominal trauma, a rare but fatal condition.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



Ethics statement

The detailed patient information has been de-identified. The study protocol was approved by the ethics review committee of the First Affiliated Hospital of Gannan Medical University (approval number: LLSC-2021071302). We obtained parental consent to treatment. Written informed consent was obtained from the patient’s famlily for the publication of this case report and the accompanying images.



Author contributions

YQ contributed to the study design and wrote the manuscript. JL and WJ contributed to collection of data. JL, FL, HQ and QL planned the treatment course and consulted the relevant literature to analyze the case. All authors contributed to the article and approved the submitted version.



Funding

The authors disclosed receipt of the following financial support for the research, authorship, and/or publication of this article: The work was supported by the Science and Technology Research Project of Jiangxi Provincial Department of Education (GJJ211530) and Guiding Science and Technology Foundation of Ganzhou (GZ2020ZSF029).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Gómez EJI, Vargas LFC, Lozada-Martinez ID, Reyes M, Pedraza M, Forero N, et al. Laparoscopy has better performance than laparotomy in the treatment of stable penetrating abdominal trauma: a retrospective cross-sectional study in a trauma referral hospital in Colombia. Health Sci Rep. (2022) 5(3):e640. doi: 10.1002/hsr2.640

2. Sankpal J, Rahul K, Phadke A, Sankpal S. Thoraco-abdominal impalement injury with two construction ironbars - A rare case report. Int J Surg Case Rep. (2020) 68:274–6. doi: 10.1016/j.ijscr.2020.02.044

3. Lipscomb HJ, Schoenfisch AL. Nail gun injuries treated in U.S emergency departments, 2006-2011: not just a worker safety issue. Am J Ind Med. (2015) 58(8):880–5. doi: 10.1002/ajim.22457

4. Alsabek MB, Badi MN, Khatab M. Multiple impalement injuries of the torso with two metal bars: a case report. Ann Med Surg (Lond). (2021) 63:102179. doi: 10.1016/j.amsu.2021.102179

5. Xia QH, Jiang Y, Yin N, Hu J, Niu CJ. Injury among migrant workers in changning district, Shanghai, China. Int J Inj Contr Saf Promot. (2012) 19(1):81–5. doi: 10.1080/17457300.2011.603151

6. Xue H, Zhang WT, Wang GM, Shi L, Zhang YM, Yang HF, et al. Transorbital nonmissile penetrating brain injury: report of two cases. World J Clin Cases. (2020) 8(2):471–8. doi: 10.12998/wjcc.v8.i2.471

7. Pino EC, Fontin F, James TL, Dugan E. Mechanism of penetrating injury mediates the risk of long-term adverse outcomes for survivors of violent trauma. J Trauma Acute Care Surg. (2022) 92(3):511–9. doi: 10.1097/TA.0000000000003364

8. Cheong KX, Lo HY, Teo LT, Raphael CA, Go KT, Appasamy V, et al. A 10-year profile of trauma admissions caused by interpersonal violence: a Major trauma centre's experience. Ann Acad Med Singap. (2014) 43(3):170–6. doi: 10.47102/annals-acadmedsg.V43N3p170

9. Clarke JR, Trooskin SZ, Doshi PJ, Greenwald L, Mode CJ. Time to laparotomy for intra-abdominal bleeding from trauma does affect survival for delays up to 90 min. J Trauma. (2002) 52(3):420–5. doi: 10.1097/00005373-200203000-00002

10. Ugoletti L, Zizzo M, Castro Ruiz C, Pavesi E, Biolchini F, Annessi V, et al. Gluteal, abdominal, and thoracic multiple impalement injuries: a case report on management of a complex polytrauma. Medicine (Baltimore). (2019) 98(22):e15824. doi: 10.1097/MD.0000000000015824

11. Ruano RM, Pereira BM, Biazzoto G, Bortoto JB, Fraga GP. Management of severe thoracic impalement trauma against two-wheeled horse carriage: a case report and literature review. Indian J. Surg. (2014) 76:297–302. doi: 10.1007/s12262-013-0825-4

12. da Silva M, Navsaria PH, Edu S, Nicol AJ. Evisceration following abdominal stab wounds: analysis of 66 cases. World J Surg. (2009) 33(2):215–9. doi: 10.1007/s00268-008-9819-y

13. Dörr NM, Wiesner I, Kleeff J. Management of an abdominal penetration injury due to a car accident. Trauma Case Rep. (2022) 39:100646. doi: 10.1016/j.tcr.2022.100646

14. Bakker D, de Jong L, van Buijtenen J, Verseveld M. Traumatic inguinal hernia after fall from truck on a broom. Trauma Case Rep. (2022) 39:100617. doi: 10.1016/j.tcr.2022.100617

15. Rahman MS, Hasan K, Ul Banna H, Raza AM, Habibullah T. A study on initial outcome of selective non-operative management in penetrating abdominal injury in a tertiary care hospital in Bangladesh. Turk J Surg. (2019) 35(2):117–23. doi: 10.5578/turkjsurg.4190

16. Waes OV, Lieshout EV, Silfhout DV, Halm JA, Wijffels M, Vledder MV, et al. Selective non-operative management for penetrating abdominal injury in a Dutch trauma centre. Ann R Coll Surg Engl. (2020) 102(5):375–82. doi: 10.1308/rcsann.2020.0042

17. Brand M, Grieve A. Prophylactic antibiotics for penetrating abdominal trauma. Cochrane Database Syst Rev. (2019) 12(12):CD007370. doi: 10.1002/14651858.CD007370.pub4

18. Zhang M, He Q, Wang Y, Pang S, Wang W, Wang D, et al. Combined penetrating trauma of the head, neck, chest, abdomen and scrotum caused by falling from a high altitude: a case report and literature review. Int Emerg Nurs. (2019) 44:1–7. doi: 10.1016/j.ienj.2019.01.001



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Rare penetrating abdominal injury caused by falling from height: Miraculously good prognosis

		Introduction



		Case presentation



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Rare penetrating abdominal
injury caused by falling from
height: Miraculously good prognosis









OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Surgery





OPS/images/fsurg-09-1018003-g001.jpg





OPS/images/fsurg-09-1018003-g002.jpg





