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Abstract

Background Emergency technical procedures performed by

medical students have decreased in the last decade. An Emer-

gency Surgical Skills Laboratory (ESSL) using a non-preserved

cadaver was developed in response to address this deficiency.

Methods A total of 232 students rotating through a 6-week

surgery clerkship participated in the ESSL from 1 July 2008 to

1 July 2011. Two four-hour sessions using case-based trauma

scenarios in the ESSL served as a model for procedural

instruction. Skills taught included basic suturing, intubation,

cricothyrotomy, chest tube placement, thoracentesis, venous

access, central line, and radial arterial line placement.

Results Students noted that technical proficiency in

suturing was obtained during the ESSL sessions in com-

parison to the emergency department or operating room

(p \ 0.001) during the 6-week clerkship. During the

6-week rotation only 12 % of students participated in chest

tube insertion, 5 % central venous line placement, and

14 % femoral vein blood draw. Finally, 90 % of respon-

dents reported increased understanding and comfort in

regard to trauma resuscitation following the ESSL.

Conclusions Technical procedural proficiency has become

increasingly difficult to obtain in medical school due to

multifactorial limitations. The ESSL provides an opportunity

for developing technical skills needed for emergency situa-

tions not otherwise provided during the surgical clerkship.

Introduction

The number of technical procedures performed by medical

students has decreased over the last 2 decades both at our

institution and on a national level [1, 2]. In response to

diminished opportunities to develop technical skill profi-

ciency necessary for beginning residency, we instituted an

emergency surgical skills laboratory (ESSL) utilizing a

non-preserved cadaver during the third-year surgery

clerkship [2].

Methods

Two four-hour sessions in the ESSL served as the model

for instruction. Two experienced senior surgeons were

selected to provide instruction. The study population

included a total of 232 third-year medical students rotating

through their 6-week surgery clerkship from 1 July 2008 to

1 July 2011. The following procedures were taught:

endotracheal intubation, cricothyrotomy, chest tube inser-

tion, thoracentesis, central venous line placement, femoral

vein cannulation, and radial arterial line placement

(Fig. 1). For each technical skill, indications and contra-

indications were emphasized as well as anatomic land-

marks. Procedures were performed under the supervision

of the two senior surgeons. This was accomplished in the

first session of the ESSL using case-based scenarios. The

second session focused on technical suturing skills.

Suturing skills included the following: simple interrupted,

running subcuticular, and vertical mattress closures. At the

end of the 6-week rotation, students completed a ques-

tionnaire consisting of 13 items (5-point Likert scale and

Yes/No responses). Data were analyzed with descriptive

statistics. Additionally, repeated-measures analysis of
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variance was performed using Likert scale items with

a = 0.05 and Bonferroni post-hoc test to measure statisti-

cal significance.

Results

From the total study population of 232 students, 35 surveys

were excluded from the study due to incomplete responses,

leaving 197 complete surveys. Students reported obtaining

suturing proficiency in the ESSL (mean = 4.7, standard

deviation [SD] = 0.8) compared to the operating room

(mean = 3.3, SD = 1.4) or the emergency department

(mean = 2.9, SD = 1.5). Differences among locations

were statistically significant (p \ 0.001). In regard to

emergency procedures performed during the surgery

clerkship outside the ESSL, only 12 % (24) took part in a

chest tube insertion, 14 % (28) a femoral vein blood draw,

and 5 % (10) a central venous line insertion. No student

participated in thoracentesis or cricothyroidotomy. Ninety-

four percent (185) felt the ESSL provided additional

opportunities to perform procedures. Ninety percent (177)

of students reported an improved understanding of trauma

resuscitation through the ESSL.

Discussion

Multiple factors have contributed to the declining number

of technical procedures performed by medical students

prior to beginning their intern year [1–5]. Economics has

been cited as an important factor in this decline during

residency as both operation time and costs increase when

residents assist in surgery [6, 7]. Allowing students to

suture or perform technical skills would result in an even

greater length of procedure. In addition, fear of litigation

has contributed to this decrease in procedural experience

for both medical students and interns [8]. Expertise and

comfort with a given technical skill comes with experience

and practice. Nakayama and Steiber demonstrated that

first-year surgical residents felt uncomfortable performing

procedures not performed previously as medical students

[9].

One potential method to address this problem of

acquiring procedural skills prior to residency is through

simulation [10]. Utility of simulation-based surgical train-

ing was most dramatically illustrated with the advent of

laparoscopic procedures. Previous data have shown that a

surgeon performing a laparoscopic cholecystectomy had a

1.7 % chance of injuring the bile duct in their first case in

comparison to a 0.17 % chance of injury in the fiftieth case.

Other authors have also noted that increased experience

decreases complication rates and procedural time as well as

increasing comfort level with the named procedure

[10–12]. The importance of acquiring experience prior to

clinical situations was recognized by the American College

of Surgeons Residency Review Committee, who mandated

implementation of a skills laboratory into surgical resi-

dency curricula [13].

Similar simulations are also used for technical skills

such as those described in our ESSL [8, 14]. However,

there are several drawbacks to simulation laboratory-based

training for emergency procedures. The inability to fully

replicate human tissue and anatomy is a major obstacle

[15], as well as the initial program costs associated with

starting a simulation laboratory. Although some programs

have utilized the recently deceased to overcome cost and

fidelity issues, this method raises ethical considerations as a

recent study demonstrated that 76 % of programs ‘‘almost

never’’ obtained family consent prior to using recently

deceased patients [16].

An alternative is the utilization of a non-preserved

cadaver model. At our institution, patients have donated

their bodies for medical education through our Willed

Body Program. Cost assessed to our department is $600.00

per 6-week rotation (one body).One cadaver allows for a

maximum of 14 students to complete the ESSL. These

cadavers are able to provide an accurate representation of

Fig. 1 Medical students in the emergency surgical skills laboratory performing various procedures on a non-preserved cadaver. a Subclavian

central line placement. b. Direct laryngoscopy and endotracheal intubation. c Chest tube insertion
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living tissue. The ability to transfer skills learned in a

cadaver lab or other simulation modality to real life situ-

ations has been well documented [11, 12, 16, 17]. Berman

et al. [15] showed that the use of a cadaver model to teach

arthrocentesis was superior when compared to simulations

or lectures alone.

The changing face of healthcare has presented unique

challenges in medical training. Novel approaches must be

developed to provide proficient education and training for

future physicians. The ESSL is an effective way to ensure

that all students rotating on the surgery clerkship obtain

important technical skills previously taught in the operating

room, emergency department, and wards. Our study dem-

onstrated that many procedural skills were taught solely in

the ESSL as opposed to other locations where, in the past,

technical skills were taught. In addition, students reported

increased procedural opportunity as a result of the ESSL,

though this is difficult to validate. The non-preserved

cadaver lab is a viable option to provide additional training

opportunities. We have instituted this lab in a more

advanced form for incoming interns in our surgery resi-

dency program.

There are a number of limitations to this study. First, data

was collected via post-rotation student self-assessment,

exposing the study to methodological biases. In addition,

proficiency of the procedures taught were not assessed pre-

and post-ESSL in order to document expertise and retention.

Further investigation is warranted to address this issue. While

students felt the ESSL allowed them additional procedural

opportunity, there are no firm data to support this. Finally, we

have a very active Willed Body Program allowing a constant

supply of cadavers. In other countries as well as locations

within the United States this may not be a viable form of

simulation because of a lack of a cadaver supply.

In summary, the decline of traditional procedural teaching

opportunities has increased the demand for new, innovative

models to teach technical skills. We have demonstrated that

use of the ESSL can provide a safe environment for famil-

iarization of trauma resuscitation and provide a venue for

obtaining critical technical skills that may not otherwise be

provided through surgical rotations.
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