
It is difficult to find a surgical position that does 
not negatively affect cardio-pulmonary functions as 
well as facilitate the surgical approach. There are many 
serious surgical position related complications that 
may have catastrophic consequences for the patient. 

Especially, prone position is frequently used in 
various surgeries including spinal surgery and re-
quires a careful follow up during the operation. Tho-
racoabdominal compression in the prone position 
may result in severe increase of intraabdominal pres-
sure.1  The increase in intraabdominal pressures in pa-
tients who are placed in the prone position provides 
the basis for the development of many complications 
indirectly. High airway pressures may lead to periop-
erative hemodynamic instabilization that may be seen 
in patients with insufficient cardiac reserve and in-
sufficient arterial blood pressure regulation.2  

Theoretically, inguinal hernia may develop dur-
ing surgery due to positive mechanical ventilation 
with increased airway pressure and increase of in-
traabdominal pressure in prone position. However, 

there is no reported case of inguinal hernia after a sur-
gery in prone position in the literature. In this case 
report, we aimed to present an intraoperative inguinal 
herniation in a 58 year old male who underwent lum-
bar spinal surgery. The patient was operated in the 
prone position and inguinal hernia was noticed when 
the patient was placed in the supine position postop-
eratively. 

Written informed consent was obtained from the 
patient for publication of this case report. During our 
case report we prepared, human rights were pro-
tected. 

 CASE REPORT 
The patient was 58 year old male scheduled for sur-
gery by neurosurgery department for lumbar spinal 
stenosis. The patient was 173 cm and 84 kg, with a 
BMI of 28 kg m-2 without any systemic comorbid dise-
ase and with a normal airway examination. We evalua-
ted the patient as Class I according to the American 
Society of Anesthesiologists risk assessment. 
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After monitoring of electrocardiography, pulse-
oximetry and invasive arterial cannulation general 
anesthesia induction was performed using 2 mg kg-1 
propofol, 1 µg kg-1 fentanyl and 0.6 mg kg-1 rocuro-
nium. The patient was intubated with a 7.5 mm inner-
diameter reinforced endotracheal tube at first attempt 
uneventfully. Three port central venous catheter was 
placed from the right internal jugular vein under ul-
trasound guidance. Bladder catheter was inserted and 
urine output was observed. Then, the patient was 
placed in the prone position, and the dorsal sides of 
both knees and feet were supported with soft gel pil-
lows to prevent these regions from compression. Sil-
icone-gel face pillow was placed under the head. 

The operation started after appropriate surgical 
position was given and lasted for 2.5 hours. Totally 
3500 mL of intravenous fluid was given and total 
bleeding was 400 mL. 

When the patient was placed supine position 
after the surgery, a swelling of approximately 10x10 
cm in width was detected in the right inguinal region. 
The possible reason was evaluated as urine extrava-
sation. The patient was extubated uneventfully and 
was discharged to postoperative ward. The patient re-
ported that he had undergone surgery for right in-
guinal hernia 5 years ago. Manual examination by a 
surgeon revealed a right inguinal herniation and the 
testis at left side could not be palpated in the scrotum. 
Superficial tissue ultrasonography showed mesen-
teric fatty tissue and intestinal loops within the hernia 
sac from a large defect in the right inguinal region. 
Scrotal color doppler ultrasonography revealed an in-
guinal canal in the left testis and a hydrocele-com-
patible image on the right. For the inguinal hernia, an 
elective surgery was recommended by general sur-
gery department. Outpatient control was recom-
mended for testis located in hydrocele and inguinal 
canal. 

 DISCUSSION 
Prone position is usually preferred in spine surgery 
due to the ease of posterior approach to the spine. De-
spite the surgical advantages, many difficulties may 
be experienced in the operations performed in the 
prone position such as difficulty of airway manage-

ment, high airway and intraabdominal pressures and 
exaggerated hemodynamic response. Patients to be 
operated in surgical prone position should be care-
fully observed in terms of position-related hemody-
namic effects. 

In particular, increased intraabdominal pressures 
pave the way for the development of different com-
plications. In order to provide the most suitable posi-
tion for spine surgery, more than one prone position 
is defined. In 2006, 51 adult patients undergoing lum-
bar spinal surgery were compared with different 
prone positions however, cardiac output and cardiac 
index decreased in all positions.3 Some studies have 
shown that cardiac involvement is associated with re-
duced venous return due to vena cava compression.4 
Epidural and paravertebral venous blood pressure in-
creases as a result of increased intra-abdominal pres-
sure and vena cava compression; leading to an 
increase in intraoperative blood loss in spine surgery.5 
In addition, decreased renal perfusion and end organ 
damage may also develop.6 All of these studies indi-
cate the importance of careful preoperative evalua-
tion and careful selection of patients who are planned 
to be operated in the prone position.  

The incidence of abdominal wall hernias in all 
ages is 1.7%, while this rate is 4% over 45 years age. 
Inguinal hernias consist 75% of all abdominal wall 
hernias.7 The recurrence rate after primary inguinal 
hernia repair is between 0.5% and 15% due to surgi-
cal and patient-based reasons.7 Any condition that 
causes increased intra-abdominal pressure with con-
genital or acquired abdominal wall weakness pro-
mote for abdominal wall herniation. Previous 
abdominal surgery or abdominal wall injuries and in-
fections, collagen tissue diseases, malnutrition, ad-
vanced age, smoking may result in weakness and 
herniation of the anterior abdominal wall. Improper 
surgical technique, size of herniation, obesity, wound 
infection, smoking, diabetes, chronic obstructive pul-
monary disease, advanced age, steroid usage are 
some of the factors that increase the risk of recur-
rence. In our case, there were different risk factors for 
the development of inguinal herniation such as male 
gender, advanced age, and history of inguinal hernia 
operation. Increased intraabdominal pressure is an-
other important factor for the development of ab-
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dominal wall herniation which was possibly the pri-
mary reason of inguinal hernia recurrence in our 
case.8 Positive mechanical ventilation may also in-
crease intraabdominal pressures, which may be a 
cause associated with inguinal hernia. However, in 
our case, the development of inguinal hernia was 
mostly due to prone position. To our knowledge, our 
case appears to be the first reported inguinal hernia 
that after the surgery performed in prone position. 

Abdominal wall herniations may be complicated 
and may not be noticed in procedures requiring pro-
longed prone position. The most feared complication 
in abdominal wall hernias is strangulation as a result 
of incarceration and has high mortality and morbid-
ity for inguinal hernias as well as for all abdominal 
wall hernias.9 A high rate of 15.4% of intestinal re-
section was indicated in patients who underwent 
emergency femoral and inguinal hernia operations.10 
In the study by Kurt et al, it was shown that pro-
longed incarceration for more than six hours in-
creased the need for intestinal resection.11 Due to the 
position, it was not possible to realize the stage of 
herniation during the operation in our case however, 
the most feared complication of incarceration did not 
occur. Recurrent herniation is associated with a high 
risk of incarceration and bowel resection may be nec-
essary in patients with a history of recurrent abdom-
inal wall hernia.  

For this reason, in patients who will be operated 
in prone position, patients with a hernia history 
should be noted and kept in mind for anesthesia and 
position management. Scoliosis, spinal tumor resec-
tion and many other prolonged surgical procedures 
performed in the prone position may lead to increased 
risk of strangulation as a result of possible herniation. 
It is important that all patients to be operated in the 
prone position undergo a careful systemic examina-
tion. Examination forms should include a history of 
abdominal wall herniations and the status of hernia-
tion during the preoperative examination. In long-
term operations, the hernia region in the patient’s 
history can be examined at regular intervals. When 
the patient returns to the supine position at the end of 

the operation, the examination should be repeated. In 
case of a hernia, a consultation with general surgery 
department may be requested and an emergency her-
nia repair can be performed in the same session. 
While explaining perioperative complications to pa-
tients and their relatives, consent about hernia repair 
surgery and even bowel resection can be obtained. 
Such an approach may minimize the need for bowel 
resection by shortening the duration of diagnosis and 
treatment in possible incarcerated abdominal wall 
hernias. 

In conclusion, our case demonstrated that in-
guinal hernia recurrence may be seen in prolonged 
operations; especially in prone position associated 
with increased intraabdominal pressures as a result of 
high airway pressures. It should be kept in mind that 
incarceration and strangulation may occur in patients 
with recurrent abdominal wall hernias. Preoperative 
careful systemic examination and repeated examina-
tion when the patient is reverted to supine position 
may prevent delays in the diagnosis and treatment in 
patients with a history of abdominal wall hernias. 

Source of Finance 
During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may 
negatively affect the evaluation process of this study. 

Conflict of Interest 
No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise, 
working conditions, share holding and similar situations in any 
firm. 

Authorship Contributions 
Idea/Concept: Tayfun Aydın; Design: Tayfun Aydın, Onur Bala-
ban; Control/Supervision: Onur Balaban; Data Collection 
and/or Processing: Ayşenur Acar Öztürk, Onur Balaban; Analy-
sis and/or Interpretation: Tayfun Aydın; Literature Review: 
Ayşenur Acar Öztürk; Writing the Article: Ayşenur Acar Öztürk; 
Critical Review: Buse Kozlu; References and Fundings: Buse 
Kozlu.

Ayşenur ACAR ÖZTÜRK et al. Turkiye Klinikleri J Case Rep. 2021;29(4):183-6

185



186

Ayşenur ACAR ÖZTÜRK et al. Turkiye Klinikleri J Case Rep. 2021;29(4):183-6

186

1. Kim E, Kim HC, Lim YJ, Kim CH, Sohn S, 
Chung CK, et al. Comparison of intra-abdom-
inal pressure among 3 prone positional appa-
ratuses after changing from the supine to the 
prone position and applying positive end-ex-
piratory pressure in healthy euvolemic pa-
tients: A prospective observational study. J 
Neurosurg Anesthesiol. 2017;29(1):14-20. 
[Crossref]  [PubMed]  

2. Kwee MM, Ho YH, Rozen WM. The prone po-
sition during surgery and its complications: a 
systematic review and evidence-based guide-
lines. Int Surg. 2015;100(2):292-303. [Cross-
ref]  [PubMed]  [PMC]  

3. Dharmavaram S, Jellish WS, Nockels RP, 
Shea J, Mehmood R, Ghanayem A, et al. Ef-
fect of prone positioning systems on hemody-
namic and cardiac function during lumbar 
spine surgery: an echocardiographic study. 
Spine (Phila Pa 1976). 2006;31(12):1388-93; 
discussion 1394. [Crossref]  [PubMed]  

4. Neira VM, Gardin L, Ryan G, Jarvis J, Roy D, 
Splinter W. A transesophageal echocardiog-
raphy examination clarifies the cause of car-
diovascular collapse during scoliosis surgery 
in a child. Can J Anaesth. 2011;58(5):451-5. 
[Crossref]  [PubMed]  

5. DePasse JM, Palumbo MA, Haque M, Eber-
son CP, Daniels AH. Complications associated 
with prone positioning in elective spinal sur-
gery. World J Orthop. 2015;6(3):351-9. [Cross-
ref]  [PubMed]  [PMC]  

6. Hering R, Wrigge H, Vorwerk R, Brensing KA, 
Schröder S, Zinserling J, et al. The effects of 
prone positioning on intraabdominal pressure 
and cardiovascular and renal function in pa-
tients with acute lung injury. Anesth Analg. 
2001;92(5):1226-31. [Crossref]  [PubMed]  

7. Jenkins JT, O'Dwyer PJ. Inguinal hernias. 
BMJ. 2008;336(7638):269-72. [Crossref]  
[PubMed]  [PMC]  

8. Zhou TC, Yang B, Zhang YC, Zhang L, Chen 

S. [Study on intra-abdominal pressure in indi-
rect inguinal hernia patients]. Zhonghua Wai 
Ke Za Zhi. 2007;45(21):1455-7. Chinese. 
[PubMed]  

9. Ozkan E, Yıldız MK, Cakır T, Dulundu E, Eriş 
C, Fersahoğlu MM, et al. Incarcerated ab-
dominal wall hernia surgery: relationship be-
tween risk factors and morbidity and mortality 
rates (a single center emergency surgery ex-
perience). Ulus Travma Acil Cerrahi Derg. 
2012;18(5):389-96. [Crossref]  [PubMed]  

10. Ge BJ, Huang Q, Liu LM, Bian HP, Fan YZ. 
Risk factors for bowel resection and outcome 
in patients with incarcerated groin hernias. 
Hernia. 2010;14(3):259-64. [Crossref]  
[PubMed]  

11. Kurt N, Oncel M, Ozkan Z, Bingul S. Risk and 
outcome of bowel resection in patients with in-
carcerated groin hernias: retrospective study. 
World J Surg. 2003;27(6):741-3. [Crossref]  
[PubMed] 

 REFERENCES

https://doi.org/10.1097/ANA.0000000000000257
https://pubmed.ncbi.nlm.nih.gov/26580125/
https://meridian.allenpress.com/international-surgery/article/100/2/292/175367/The-Prone-Position-During-Surgery-and-its
https://meridian.allenpress.com/international-surgery/article/100/2/292/175367/The-Prone-Position-During-Surgery-and-its
https://pubmed.ncbi.nlm.nih.gov/25692433/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4337445/
https://doi.org/10.1097/01.brs.0000218485.96713.44
https://pubmed.ncbi.nlm.nih.gov/16721305/
https://link.springer.com/article/10.1007%2Fs12630-011-9461-2
https://pubmed.ncbi.nlm.nih.gov/21290207/
https://www.wjgnet.com/2218-5836/full/v6/i3/351.htm
https://www.wjgnet.com/2218-5836/full/v6/i3/351.htm
https://pubmed.ncbi.nlm.nih.gov/25893178/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4390897/
https://journals.lww.com/anesthesia-analgesia/Fulltext/2001/05000/The_Effects_of_Prone_Positioning_on_Intraabdominal.27.aspx
https://pubmed.ncbi.nlm.nih.gov/11323351/
https://doi.org/10.1136/bmj.39450.428275.AD
https://pubmed.ncbi.nlm.nih.gov/18244999/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2223000/
https://pubmed.ncbi.nlm.nih.gov/18275705/
https://jag.journalagent.com/travma/pdfs/UTD-48827-CLINICAL_ARTICLE-OZKAN.pdf
https://pubmed.ncbi.nlm.nih.gov/23188599/
https://link.springer.com/article/10.1007%2Fs10029-009-0602-2
https://pubmed.ncbi.nlm.nih.gov/20012331/
https://link.springer.com/article/10.1007%2Fs00268-003-6826-x
https://pubmed.ncbi.nlm.nih.gov/12724826/

